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Meeting Modern Tendencies 


the rapid mechanisation of 
foundries, either partial or complete, problems 
are constantly arising as to labour reactions. 
Difficulties are frequently encountered which 
require careful handling, and for their successful 
solution the manager must first ask whether the 
men have confidence in his sense of fairness. 
He should point out that the parties in the shop 
know the conditions better than anyone else; 
that the trade union officials have probably been 
divorced from practice for the last ten years, 
whilst the employers’ federations are just as 
likely to be equally ignorant of actual working 
conditions. Thus, just as law should only be 
resorted to in the last extreme, so too should 
shop problems only be referred to either the men’s 
or the employers’ organisations as a final 
measure. Unfortunately, one section of the 
industry is so hidebound with rules and regula- 
tions that mechanisation is almost ruled out as 
an economic development. There is a notion 
amongst a certain section of the community that 
much less labour would be employed, and refer- 
ence is often made to a modern high-speed 
excavator, with the comment that its elimina- 
tion would find work for hundreds of men using 
picks and shovels. The obvious answer to such 
a contention would be that many thousands 
would have employment if pelvis bones and 
antlers were used! Put another way, under 
modern conditions, if one could not employ a 
high-speed digger no serious civil engineering 
contract would be placed. So, too, the time will 
arrive when foundries employing high-speed pro- 
duction methods for manufacturing large quanti- 
ties of the same kind of article will command 
the lion’s share of the available business, whether 
they be situated at home or abroad. The trade- 
union authorities are thinking of taking a 
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scientific research, and in 
our position as a manu- 
is suggested that they place 
like in exactly the same 
hammers and other of the 
At the moment, in one section 
of industry, the position is that labour-aiding 
machinery is not allowed to reflect itself in 
increased production. These newer methods are 
hy the very nature of things forced to play their 
part in the future, and early and sympathetic 
recognition of the tendency will be to the benefit 
of everybody concerned. 


Matthew Boulton 


A service has been performed by Mr. H. W. 
Dickinson in preparing a biography of Matthew 
Boulton, recently published. Boulton was one of 
a group of famous men who lived at a great 
period in the development of industry in Eng- 
land. In his immediate circle we find Watt, 
John Wilkinson, Roebuck and Murdock. The 
usual view of Boulton is that he gave Watt his 
great opportunity, but he emerges from this new 
work as a man with a very definite genius of his 
own, ambitious, energetic and full of resource. 
He left a mark on many fields in industry, and 
when he took up a new one he did not abandon 
the old. In the beginning he was concerned 
with the manufacture of hardware, then in more 
artistic productions such as Sheffield plate (pro- 
ducing more than the Sheffield men themselves), 
ormolu and silver plate, thirdly with the de- 
velopment of Watt’s steam engine, and finally 
with the improvement of coinage. The quality, 
both artistic and technical, of his plate and 
ormolu is such that pieces are to be found in 
museums and great houses, including royal resi- 
dences, both in this country and abroad. 

Returning from London to Scotland in 1767, 
Watt called upon the great Dr. Erasmus Darwin, 
of Lichfield, and to him confided the secret of 
his invention, and on either the outward or the 
return journey called at Soho, the works estab- 
lished by Boulton. The following year the two 
men met and took an instant liking to each 
other. Watt’s patent was sealed in 1769, and 
the prior obligations of Watt to Roebuck, one of 
the founders of the Carron Works, were taken 
over by Boulton following the trade depression 
of 1762-63. John Wilkinson, the great inspirer 
of the cast-iron industry, made the cylinders 
for the Soho engines in his new boring mill, and 
in 1775 the great partnership between Boulton 
and Watt began. The firm insisted on Wilkin- 
son supplying the cylinders. Writing from Corn- 
wall to Garbett at Carron, Boulton said: ‘‘ Wil- 
kinson hath bored us several cylinders almost 
without Error; that of 50 Inches diamr. for 
Bentley and Co. doth not err the thickness of 
an old shilling in no part... .”’ Murdock went 
to Soho for a job in 1777 twiddling nervously 
an oval hat which proved to be of wood, turned 
by himself on the lathe. He was engaged as 
an erector. Boulton was much more than the 
far-seeing backer of a man of genius. Without 
his dogged perseverence, pluck and _ industry 
things might have gone badly with the steam 
engine, for Watt was as pessimistic by tempera- 
ment as Boulton was optimistic. 
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Setback in Metal Prices 


By ‘‘ ONLOOKER.”’ 


Quite contrary to the normal trend of values, 
which according to the average of annua! price 
curves is upward at this season of the year, the 
non-ferrous metals have latterly suffered a severe 
relapse and look very much like going lower still. 
Of bear factors there are certainly plenty to-day, 
for with two ‘ unofficial ’’ wars raging, one in 
Europe and one in the Far East, there is 
material and to spare for a very grave crisis, 
the thought of which is quite enough to make 
traders keep their commitments down to a mini- 
mum. On the other hand, consumption of all 
the metals, and for that matter of most com- 
modities, is excellent, and it is difficult to see 
any indication of a setback; the peak may have 
been reached, but a serious retrograde movement 
is still a long way off. Why then does industry 
find itself in these early autumn days facing the 
grim spectacle of crumbling markets ? 


Causes Examined 


The causes are manifold, but it is only neces- 
sary to examine some of them in detail. In 
the first place there can be little doubt that the 
markets have not yet recovered from the shock 
to confidence administered, when, in the early 
part of the year, there was a spectacular rise in 
values followed by an equally spectacular fall 
from the heights. From the trough of the de- 
pression seen last June there have been some 
half-hearted rallies, but on the whole sentiment 
has remained depressed and speculators rather 
sceptical. Then comes the American situation. 
Actually the position in that country is some- 
thing of a puzzle, for there does not seem to be 
any real reason to suppose that business has 
seriously declined or that it is in danger of doing 
so. Nevertheless, the fall in the value of securi- 
ties on Wall Street has been alarming. It may 
be argued that the quotations of stocks and 
shares in America have been ruling at much too 
high a level and that a decline is all to the good. 
This thought was probably in the minds of a 
good many people, but the slump has now lasted 
so long and the collapse has been so severe that 
people are wondering what it means. In the 
circumstances it is hardly strange that apprehen- 
sions are growing regarding the future of 
American trade. 

Had the downward movement been in the 
nature of a gradual drift one would not have 
thought so much about it, but it is evident that 
recent events have occurred as the result of a 
bear raid; yet a bear attack can only be success- 
ful if the offensive is launched against an over- 
bought market, which means in effect that the 
commodity is over-valued. A few weeks ago 
nobody would have suggested that, with the ex- 
ception perhaps of tin, non-ferrous metals stood 
too high; if anything, there was an inclination 
to think well of their future and to believe that 
after the sharp fall a recovery was overdue. This 
has proved to be very wide of the mark, and 
since the recovery after the bear attack has been 
short lived, one can only conclude that the statis- 
tical position is deteriorating all round, mainly 
as a result of some falling off in the rate of con- 
sumption. Production, too, is on the up-grade, 
at any rate in copper, lead and spelter, and one 
writer is reluctantly forced to the conclusion 
that a downward drift has begun which may 
carry values well below their present level. The 
whole trouble to-day is that investors have lost 
their sense of proportion, and with it a right 
idea of values. There has been so much tamper- 
ing with production tiat the law of supply and 
demand no longer governs the situation, and it 
is therefore easy for outside interests to distort 
the trend of prices. In these circumstances it is 
more than likely that the fall will be overdone 
just as the rise was overdone early this year, and 
if this happens then trade is definitely going to 
suffer. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our correspon- 
dents. 

Function of Tuyeres in Cupola Control 

To the Editor of Tae Founpry Trapve Journat. 

Sir,—In his article on ‘‘ The Function of 
Tuyeres in Cupola Operation,’’ printed in your 
issue of August 19, Mr. H. V. Crawford makes 
a strong effort to prove theoretical disadvantages 
in the operation of cupolas of the balanced-blast 
type, and it is disappointing to find that, so far, 
no attempt has been made to challenge the argu- 
ments which he advances. 

After expounding the laws relating to the com- 
bustion of carbon, he quotes a case in which 
42 lbs. of carbon were burned per minute using 
84 lbs. of oxygen per minute, and then proceeds 
to set forth the combustion reactions which 
might be expected when the stated conditions 
existed in both the normal and the balanced- 
blast types of cupola. In so doing, the author 
makes a very definite error. The balance-blast 
type of cupola, designed to promote more effi- 
cient combustion than is possible in the ordinary 


VITREOUS ENAMELLERS ,TO 
MEET IN BIRMINGHAM 


As previously announced, the Annual 
Conference of The Institute of Vitreous 
Enamellers is to take place in Birmingham 
from Friday, October 8, to Sunday, 
October 10, under the presidency of 
Sir Harold Hartley. The programme in- 
cludes a technical session, a banquet and 
dance, a theatre party and visits to the 
enamelling works of the General Electric 
Company and the Triplex Foundry Com- 
pany. Full details are available from 
Mr. W. S. Grainger, Stocal Enamels, 
Limited, Burton-on-Trent. 


cupola, requires to be supplied with sufficient 
oxygen to permit of complete combustion, this 
amount being properly balanced . between the 
upper and lower layers of the coke bed. As is 
declared later in the article, 112 lbs. is the 
weight of oxygen required to effect perfect com- 
bustion of 42 lbs. of carbon, and it is quite 
illogical to assume efficient operation of a 
halanced-blast cupola to which less than the 
theoretically indicated weight of air is being 
supplied. For this reason, Mr. Crawford’s 
second set of combustion reactions, and his sub- 
sequent conclusions, may be disregarded. 

Later, the author does consider the probable 
effect of utilising the theoretically required 
weights of carbon and oxygen in both types of 
cupola, and in the case of the ordinary furnace 
sets out the reaction :— 

112 Ibs. O, + 42 Ibs. C = 154 lbs. CO, 
for which he immediately apologises, with good 
reason, since such a condition initially obtained 
could ‘not be expected to persist in the beautiful 
equilibrium postulated during the progress of 
the product through a bed of incandescent and 
highly reactive coke. 

In the second instance, due to improper 
balancing of the air supply, the author is en- 
abled to produce a further set of reactions which 
seem to confirm his statement that the criticised 
type of cupola is ‘‘ operated upside down.”’ 

Now, adopting Mr. Crawford’s own equations 
and procedure, let us trace the probable re- 
actions in a balanced-blast cupola burning 42 lbs. 
of carbon per minute by the introduction of 
112 lbs. of oxygen per minute (84 lbs. through 
the main tuyeres and 28 lbs. through the upper 
tuveres). 

We have, initially: 

31.5 lbs. C + 84 Ibs. O, = 115.5 Ihs. CO, + 
458,325 B.T.U. 
(Concluded in next column.) 
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Random Shots 


It was touching the other day at the Exhibi- 
tion to see the director of one of the most impor- 
tant firms in the country give ungrudgingly at 
least ten minutes of his valuable time to a school- 
boy. The lad was obviously keenly interested in 
one exhibit, and the patience and simplicity 
with which the director explained it to him can- 
not pass without praise. Who knows but he has 
watered with encouragement the seed of ambi- 
tion within a young breast, which might some 
day bear good fruit? It is also an encouraging 
thought that one does not need to have 
‘* Buyer’ written all over one’s overcoat in 
large letters before being permitted to examine 
the exceedingly interesting exhibits, especially 
the tricky ones with the wheels going round. 
Foundrymen visiting the Exhibition will un- 
doubtedly feel happy in the thought that their 
sons will be welcomed, too. 

* * * 

The stand with the least to show has excelled 
itself with a pair of uncommonly fine exhibits, 
and Mr. Makemson must be congratulated on 
securing for everyone’s enjoyment the two bronze 
castings by the well-known sculptor, E. Witney- 
Smith. 

* * * 

One ordinarily strong silent man, by the way, 
who has been in charge of his stand since the 
opening of the Exhibition, complains that he was 
far too tired to play his usual round of golf at 
the week-end. All he had a mind to do, said he, 
was to lie a-bed, sip a weak cup of tea, and 
read a book, bound in limp cloth. Who dare say 
that the English language is not descriptive? 


The Exhibition appears in a daily newspaper 
under the column ‘ Amusements, Sports, ete.’’ 
It is admitted that a certain amount of sport 
can be derived out of getting as many buckshee 
drinks as possible from the bars-behind-the- 
scenes. There is also, to the uninitiated, some 
amusement to be found by watching the ‘‘ mostly 
working machines ’’ advertised in the notice; 
but to call it an “‘ Engineering Foundry Weld- 
ing Exhibition’ is only one hyphen short of 
being a horrible faux pas! As it is, Junior, 
spotting the announcement, said to parent: 
‘“ Dad, does it mean that an exhibition of weld- 
ing in the foundry is being engineered ?”’ 

MarRKSMAN.”’ 


(Concluded from previous column.) 
Then : 


10.5 lbs. C + 38.5 lbs. CO, = 49 lbs. CO — 
61,425 B.T.U. 


and finally: 
49 Ibs. CO + 28 Ibs. O, = 77 Ibs. CO, + 
214,200 B.T.U. 


showing an exact duplication of the author’s 
expressed heat values in the bed—with an addi- 
tional 214,200 B.T.U. available above for pre- 
heating the descending charges. All in 
accordance with the theory of the balanced-blast 
types of cupola. 

It must be confessed that the present writer 
does not entirely share Mr. Crawford’s evident 
confidence that furnace reactions can be made a 
matter of precise mathematics, but, if the 
author’s technique may be employed to show 
evidence against, it may also be used as evidence 
in support of the balanced-blast type of cupola. 

Nevertheless, Mr. Crawford is to be congratu- 
lated on his presentation of a very stimulating 
article which scores many good points, while his 
arguments in favour of the provision of equip- 
ment for the supply of a constant and known 
weight of air to the cupola are irrefutable and 
timely.—Yours, ete., 

W. W. Brarpwoop. 

5, French Street, 

Renfrew. 
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Some Experiments in a Small-Scale 
Cupola’ 


By H. E. BLAYDEN, W. NOBLE, and Professor H. L. RILEY 
(Newcastle-upon-Tyne) 


Introduction 

Despite the increased knowledge of the nature 
of coke and the formulation of tests which per- 
mit of quantitative measurement of its proper- 
ties, the factors which influence its behaviour 
in the blast-furnace and cupola are still obscure. 
(he importance of mechanical strength, size 
grading and chemical composition is widely 
recognised, but there is no general agreement 
as to the influence of the porosity, nature of 
the ash, breeze blending, reactivity or com- 
justibility, the extent of graphitisation, and 
other measurable properties. 

Following on the pioneer work of the Ameri- 
an Bureau of Mines'? on the combustion of 
lump coke at high temperatures and at rates 
comparable with those in the _ blast-furnace 
hearth, other workers (e.g., Haiisser and Beste- 
horn,’ Midland Coke Research Committee* and 
others) have investigated the high-temperature 
combustion of lump coke on a reduced scale as 

direct method of studying the factors opera- 
tive in industrial practice. The present Paper 
describes experiments of a similar nature. 
Attempts have been made to imitate, on a re- 
duced seale, the conditions prevailing in the full- 
scale cupola (e.g., high temperature, the 
presence of molten slag and metal), and under 
these conditions to compare the performances 
of a variety of full-scale and experimental-oven 
cokes, and such different forms of carbon as 
electrode and retort carbon, carbonised anthra- 
cite, gas coke, petroleum coke, etc. 

The experiments reported are largely of an ex- 
planatory nature, the ultimate object being to 
devise a method whereby the preparation of the 
coke and its utilisation for iron melting could 
be studied on an experimental scale, thus con- 
siderably reducing incidental costs and_per- 
mitting improved control. 

Preliminary experiments using a 6-in. shaft 
dia. cupola were only partially successful. The 
use of a 9-in. shaft dia. cupola, which is de- 
scribed below, proved a more feasible method of 
melting iron on a small scale under conditions 
approximating in many respects quite closely to 
large-scale practice. 


Experimental Cupola 

The general dimensions and arrangement of 
the cupola are illustrated in Fig. 1. The cupola 
shaft, 9 in. internal dia., was built of one- 
eighth circle fire-bricks (of 3-in. radial thick- 
ness) enclosed in a sheet-iron cylinder A, which 
was strengthened at each end with 1 by }-in. 
iron bands. The casing was secured to the 
hearth by bolted angle brackets. The hearth 
consisted of a ring of masonry F supported in 
a sheet-iron ring G and closed at its lower end 
by a solid, circular fire-brick K, 12 in. dia. 
and 4 in. thick, supported by a metal prop. 
The well thus formed was 5 in. deep from the 
tuyere level and was lined with a fireclay-loam 
mixture so that the bottom sloped towards the 
tap-hole. One of the bricks forming the hearth 
wall could be inserted independently and was 
provided with a 1-in. dia. channel at the hearth 
level for tapping purposes. The air blast was 
provided by a }-h.p. blower capable of deliver- 
ing up to 8,000 cu. ft. of air per hr. at 10 in. 
W.G. pressure, and was introduced from a wind 
belt, 4 in. dia., through the tuyeres (1} in. 
internal dia. reduced to 1 in. dia. at the inner 
ends) inserted through the shaft walls 5 in. 


* A Paper read before the Annual Autumn Meeting of the Iron 
and Steel Institute in M'ddlesbrough. 


above the hearth. The blast volume and pres- 
sure were measured by an orifice gauge N and 
manometer O respectively. An automatic record 
of the blast volume was made to facilitate con- 
trol. Cleaning and inspection holes E, normally 
closed by detachable screw caps, were arranged 
in the tuyeres. A slag tap-hole H was arranged 
in the shaft 1 in. below the tuyere level. 

The cupola shaft and hearth could be relined 
or repaired when necessary by removing the 
bolts securing the two together, and tilting the 
shaft away from the hearth. In addition, the 
shaft could also be removed entirely. Pro- 
vision was made for the observation of tho shaft 
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at an approximately constant height, level with 
the top of the shaft, by periodically adding coke, 
lime and metal in the appropriate ratios. Metal 
temperatures were determined during tapping 
by two observers using standardised disappear- 
ing-filament pyrometers sighted on the metal 
stream at a point about 2 in. from the tap-hole. 


Test Procedure 

The following general procedure was adopted. 

(1) On the day immediately preceding each 
experiment, the cupola was relined to the stan- 
dard dimensions (Fig. 1) and thoroughly dried 
by lighting about 10 lbs. of coke on the hearth, 
filling the shaft with 14 to 2} in. size coke (1 to 
2 in. size in preliminary experiments) when the 
bottom layer was well alight, and leaving the 
coke to burn overnight under natural draft. On 
the next day the ash and unburnt coke were 
raked from the cupola through the space formed 
by the removal of the tapping brick, a fire was 
made in the hearth, and the shaft filled with 
coke, which was burnt with intermittent blast 
for 2} hrs. This procedure was adopted to 
obtain comparable initial test conditions. 


Orifice Geuge 


Fic. 1.—GeENERAL DIMENSIONS 


temperatures and the withdrawal of gas samples 
at different heights in the shaft by arranging 
sight tubes P at appropriate heights around the 
shaft (Fig. 1). 

The test conditions were made as uniform as 
possible by using accurately-graded coke and 
metal. All charges were weighed. The molten 
metal was run directly from the tap-hole into 
bar moulds (each 24 by 2 by 1 im) made in a 
sand bed mounted on a movable trolley which 
could be run into position beneath the tap-hole. 
Provision was made for weighing the metal 
tapped in certain experiments. During each 


experiment the contents of the shaft were kept 


AND ARRANGEMENT OF CUPOLA. 


(2) Incandescent coke of small size was then 
removed from the hearth until the remaining 
coke bed was of the appropriate height. The 
tapping brick was then fixed in position. The 
approximate height of bed required was deter- 
mined by observations of the maximum height of 
erosion of the lining which had occurred in pre- 
vious experiments. It was found to be approxi- 
mately constant at a height of about 18 in. 
from the hearth. 

(3) A weighed amount of the metal employed 
(bars of approximately 2 by 1 in. section, broken 
into pieces of approximately 3 in. length from 
the ‘once run’? metal of a previous experi- 
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ment) was introduced on to the coke bed and 
was followed by weighed amounts of the coke, 
lime and metal in the appropriate ratios until 
the shaft was filled level to the top. The cupola 
charge was allowed to ‘‘ soak ’’ for half an hour. 
The blast was turned on, adjusted to the re- 
quired value, as shown by the orifice gauge, and 
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Fie. 2.—Typican Recorp or EXPERIMENT 
with A DurHAM COKE. 


9 


maintained substantially constant at the desired 
rate. 

(4) The time at which the metal first ran 
from the tap-hole was observed, and at this 
point the tap-hole was closed with an asbestos- 
fireclay plug, and slag and metal were tapped 


intermittently as melting progressed. Charges 
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Fie. 3.—Coxr PERFORMANCES. 


were added to maintain an approximately 
constant height in the shaft. The time and tem- 
perature of the tappings were observed, tem- 
peratures being determined by two standardised 
pyrometers. The metal was run directly into 
bar moulds (24 by 2 by 1 in.), and the bars thus 
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obtained were numbered and were subsequently 
weighed to determine the weight of each tapping. 

(5) After about 500 to 600 lbs. of metal had 
been charged to the cupola, 6 lbs. of coke and 
the appropriate amount of lime were charged, 
and melting and tapping continued until as 
much as possible of the molten metal had been 
removed from the cupola. The tapping brick was 
then removed and excess of slag raked from 
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bustion and the rate of carbon consumption (as 
deduced from analyses of the combustion gases) 
when 150 grms. of the graded (5-10 I.M.M.) coke 
was ignited in a 2-in. dia. silica tube and burned 
in a constant air stream (0.2 cub. ft. per min.) 
under standardised conditions. The wet oxida- 
tion rates and critical air blasts (C.A.B.) were 
determined by the published methods.* ” 

The performances of the same coke in different 


TaBLE I.—Proximate Analyses and Oxidation Rates. 


| 


ix rate. 
—— Description. Ash. Moisture. | matter less ahem Mgrms. 
No. Per cent. | Per cent. | moisture. P P 
er cent. co, 
per 24 hr 
339 | Durham foundry coke | 6.2 0.4 0.8 92.6 204 
342 99 -| 8.4 0.3 0.7 90.6 214 
357A | Durham behive coke, } to 1} in. size ey 0.9 0.8 92.6 176 
357B | Durham beehive coke, 1 to 2 in. size -| 5.9 1.0 1.0 92.1 184 
357C Durham beehive coke, 14 to 24 in. size . .| 5.6 | i.3 92.1 179 
365 | Durham horizontal retort coke sof 38 0.5 0.9 90.0 143 
375 Durham blend coke ..| 9.4 0.3 1.4 88.9 157 
373 | Retort carbon me ri eee 0.3 1.5 92.5 309 
420 | Durham furnace coke ..| 8.8 1.1 0.9 89.2 177 
465 | Electrode carbon -| && 0.1 0.6 95.1 589 
466 | Roof carbon” 0.1 0.65 97.45 262 
369 | Petroleum coke | 2.0 1.6 7.9 88.5 417 
478 | Carbonised anthracite — --| 3.0 0.3 0.8 95.9 74 
479 Retort carbon | 0.3 0.9 97.05 278 
435—40 | High-temperature experimental- ovencoke| 8.75 1.9 2.8 86.55 154 


inside the hearth. The total amount of metal 
tapped, including waste, was determined. 

(6) Several experiments were carried out em- 
ploying coke-to-metal ratios initially of about 
1:8 and increasing in successive experiments to 
the maximum ratio consistent with a metal tem- 


size gradings but with the same air blast (2,600 
cub. ft. per hr.) were also compared using metal- 
coke ratios of 12:1. The results obtained are 
shown in Tables IV and V and Fig. 3. 

It is evident from Table IV and Fig. 3 that 
an increase in the blast supplied to the cupola 


TaBLe I1.—Combustibility Test Results. 


Max Combustion gas Carbon 

Icniti analysis. 

Sample | _ gnition | average sump- 
No | Description. temp. | steady then 
deg. C. | temp. CO,. co. 
deg. C. | Percent.) Percent CO,/CO.) Grms 

339 arn foundry coke 620 1,170 14.2 9.8 1.45 45.6 
342 600 1,180 14.3 10.3 1.39 45.8 
357A Durham bechive coke 545 1,185 14.3 10.3 1.39 45.8 
357B | sy, “ i. 530 | 1,190 | 14.3 | 10.0 | 1.43 | 45.6 
357C | ji 530 1,180 14.4 10.0 1.44 45.6 
365 | Durham horizontal retort coke 530 1,175 13.7 | 1.23 46.7 
375 Durham blend coke ‘ 605 1,205 13.7 2.3 1.22 46.8 
420 | Durham furnace coke 520 1,220 14.3 9.8 1.46 45.5 
465 | Electrode carbon 550 1,110 28.7 14.5 0.80 50.1 
466 ** Roof carbon ” 630 1,215 14.6 9.8 1.49 45.4 
478 | Carbonised anthracite 700 1,195 14.7 9.8 1.50 45.3 
479 | Retort carbon 610 1,120 14.0 10.8 1.30 46.3 
435—40 | High-temperature experimental- oven coke | 555 | 1,230 13.5 11.4 1.18 47.0 


perature of the order of not less than 1,260 deg. 
C. Temperatures lower than this involved some 
risk of freezing of the metal in the hearth. 

Using the procedure outlined, temperatures of 
the order of 1,700 deg. C. in the combustion zone 
and metal temperatures of about 1,320 to 1,360 
deg. C. could be obtained with certain cokes. 
Melting rates of about 220 lbs. per hr. of iron 
at a temperature of about 1,330 deg. C. could 
be obtained with an average quality Durham 
coke (1} to 24 in. size) using a blast of 4,000 
cub. ft. per hr. and a metal-coke ratio of 6: 1. 

Fig. 2 shows a typical record of an experi- 
ment with a Durham coke. 


Influence of Blast Volume and Coke Size 

A series of experiments employing the general 
procedure described, but with different rates of 
air blast (1,800 to 3,400 cub. ft. per hr.), wasmade 
on two size gradings (3 to 14 and 1} to 2k in.) of 
a Durham beehive coke (3574 and 3570, respec- 
tively). The characteristics of the coke are 
shown in Tables I, II, and III. The combusti- 
bility test results given in these tables were 
obtained by a slightly modified form of the 
method described by Braunholtz, Nave and 
Briscoe,’ and depended on the observation of 
the temperature of ignition and of steady com- 


increased proportionately the rates of carbon or 
coke consumption and the rates of melting with 
both 14 to 24 and ? to 1} in. sizes of the beehive 
coke No. 357. The average temperature of the 
metal was not, however, increased _pro- 
portionately. An increase of the blast from 1,800 


TaBce III.—Critical Air Blast (C.A.B.). 


C.A.B. | Ignition 
ple Description. Cub. ft. | time. 

j per min. Sec. 
339 Durham foundry coke ..| 0.086 231 
357A | Durham beehive coke, }| ) 

to 14 in. size | 180 
357B | Durham beehive coke, 1} | 0.07 

to 2 in. size approx. 
357C | Durham beehive coke, 14 

to 24 in. size approx. 
365 Horizontal retort gas coke| 0.074 210 


to 2,200 cub. ft. per hr. produced a marked 
increase in temperature, but further blast in- 
creases had only slight effects on the metal tem- 
perature (Fig. 3). It is probable that the true 
relation between metal temperature and amount 
of blast or rate of coke consumption is of a kind 
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: 
| 
| 
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illustrated by the curve shown as a dotted line 
at the top of Fig. 3. 
A decrease in the size of coke charged increased 


the rates of coke consumption and of melting, 


but reduced the metal temperatures and the 
CO,/CO ratio of the shaft gases (Table V). 

In the experiments described, the charge ratios 
were fixed, and the rates of coke consumption 
and of melting were thus interdependent. The 
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beehive coke, Nos. 339 and 342 were Durham 
foundry cokes, and No. 365 was a_ horizontal 
retort Durham gas coke (cf. Tables I-III). The 
ratio of metal to coke employed in the respective 
experiments was the optimum ratio giving maxi- 
mum melting rates consistent with metal tem- 
peratures of about 1,260 deg. C. or higher. The 
rate of air supply was maintained at 2,600 cub. 
ft. per hr. 


TaBLE IV.—Effect of Variation in Blast. 
Metal-coke ratio = 12: 1. 


bustion of cokes of low volatile content (e.g., 
highly graphitised materials, cf. Balfour, Riley 
and Robinson‘) leads to the production of high 
temperatures and efficient working in a cupola. 
An attempt was therefore made to assess the 
maximum differences in cupola performance 
which could be observed by the use of widely 
different types of carbon. The method of com- 
parison employed in the foregoing tests, viz., 
determination of the metal temperature and 
melting rate for the optimum metal-coke ratio, 
whilst perhaps giving the clearest differentiation 


| | Consumption. Lbs. per hr. in coke efficiencies, proved both laborious and 
Blast. Tapping Average Average 
Cub. ft. rate. metal temp CO,/CO Determined.t Taste VII.—Comparison of Different Carbons. 
per hr. Lbs. per hr. deg. C. ratio. Cale.* Coke grading = 1} to 2} in. Metal-coke ratio = 6:1. 
Carbon Carbon. | Coke. Blast — 4,000 cub. ft. per hr. 
Coke No. 357C ; 1} to 24 in. size. Bulk 
3,400 | 295 1,310 3.1 25.8 24.0 26 Mean | Melting | 2¢>sity> 
3,000 280 1,290 3.1 22.9 21.0 23 Sample a metal | rate. | lt % 
2,600 240 1,290 3.4 19.6 18.5 20 No. | Description. | temp. | Lbs. | 2#,i0 
2,200 208 1,285 3.4 16.5 16.5 18 deg. C. | per hr. | , oKe- 
1,800 171 1,220 4.4 13.2 13.0 14 — 
Coke No. 357A ; } to 14 in. size. 
2,600 289 1,265 2.0 20.8 22.5 24 _— i. 306 293 
* From gas analyses. ¢ From charging rates. ; 
_ Coke 375 + 50 
increase in the rate of melting, due to the use The results collected in Table VI show that, ane PB og 
of small size coke or high blast rate, was there- although the performances of the several cokes bon (No. 373) ..| 1,340 241 — 
fore a result of the increased rate of coke con- in the experimental cupola were similar, the 
sumption, which involved a correspondingly beehive coke (No. 35723) gave the highest melting 420 | Durham furnace | 1,340 206 
increased throughput of metal. rate and metal temperatures. The horizontal coke 1,335 212 23.3 
These results are in keeping with those retort gas coke (No. 365) was almost as efficient Mean | 1,337 200 
obtained by Haiisser and Bestehorn’® and others‘ as the beehive coke under the test conditions, aes | Diectects ete 1.370 233 
in experiments made on graded coke in the and although the patent cokes Nos. 339 and 342 haar 1.350 233 44.5 
absence of slag and iron. It follows that, in gave very similar performances, the latter coke Mean | 1,360 233 
agreement with practice in full-scale furnaces, tended to be less efficient, as shown by the lower 
466 | Roof carbon ’’..| 1,390 227 30.0 
TasBLe V.—The Effect of Coke Size. 
Metal-coke ratio = 12:1. Blast = 2,600 cub. ft. per hr. 369 | Petroleum coke ..| 1,300* 210 a 


Consumption. Lbs. per hr. 
Coke Tapping Average 
rate. CO,/CO * Determined.t 
temp. | Cale. 
Lbs. per hr. ratio. 
No. | Size. In Carbon. Coke. 
357A p-ld 289 1,265 1.9 20.8 22.5 25 
357B 1-2 260 1,280 3.3 19.5 20.0 22 
357C 14-24 240 1,290 3.4 19.5 18.5 20 


* From gas analyses. 


the use of high blast rates and large coke tends 
to improved melting efficiency, as assessed by 
metal temperatures and rates of melting. The 
relatively low metal (or coke-bed) temperatures 
resulting from the use of small coke (Table V) 
were possibly due to the increased endothermic 
production of carbon monoxide, as indicated by 
the shaft gas analysis. The tendency to approach 
an upper limit of temperature as the blast rate 
was increased (Fig. 3) suggests also that, within 


+ From charging rate. 


optimum ratio of metal to coke in the charge. 
A separate experiment, in which the metal-coke 
ratio was fixed at 11:1, tended to confirm this 
result. In this experiment coke No. 342 was 
charged for the first half of the experiment 
(13 hrs.) and coke No. 339 was substituted for it 
in subsequent charges. Under these conditions 
the melting rate remained approximately con- 
stant throughout the whole experiment, but the 
metal temperature, which had fallen to 1,250 deg. 


* Maximum temperature 1,330 deg. C. after 1} hrs., 
falling continuously to 1,270 deg. C. 


expensive. In some of the tests the available 
amounts of material were relatively small, and 
it was necessary to effect some simplification of 
the tests by using a fixed metal-coke ratio. The 
following comparisons were made on this basis. 
Table VII summarises the results of compara- 
tive tests on two furnace cokes, electrode car- 
bon, retort carbon (from the walls and roof of 
a modern high-temperature oven), and a sample 
of petroleum coke. The latter material, which 
contained small amounts of soda from the 
original distillation process, represented an ex- 
treme type of material. Its volatile matter con- 


VIII.—Comparison of Different Carbons. 


Blast = 4,000 cub. ft. per hr. Coke grading = 1 to 1} in. 
Metal-coke ratio = 6: 1. 


7 Blast = 2,600 cub. ft. per hr. Coke size = 1 to 2 in. Sample Description. temp. | Lbs. 
Consumption. deg. C. | per hr 
Metal- Average gare. 478 | Carbonised anthracite ..| 1,330 | 219 
Description. coke ; / : 1,330 214 
No. ratio. aad Prong, ratio. Calc.* Determined.t Mean | 1,330 216 
Carbon. | Carbon. | Coke 
= 5 465 | Electrode carbon 1,305 241 
357B | Durham beehive coke - oa 12 260 1,280 3.3 19.5 20.0 22 
339 | Durhamfoundry coke .. ..| 12 227 | 1,260 | 2.1 | 20.7 | 18.5 | 20 479 | Retort carbon a 
342 ais 10 210 1,280 20.6 18.0 _ 20 M 11320 233 
365 | Durham horizontal retort coke ..' 12 250 | 1,275 3.4 19.3 19.0 21 
* From gas analyses. + From charging rate. 435—40| High-temperature experi- 
certain temperature limits determined by the C. before the substitution of No. 339 for No. 342, Mean | 1,315 230 
cupola dimensions and design, metal tempera- was increased to about 1,280 deg. C. by the use 1,310 230 


tures are more sensitive to variation in coke 
size than to variation in blast rate. 


COMPARATIVE TESTS 


A Comparison of Four Commercial Cokes 


Table VI gives the results of comparative ex- 
periments on four different cokes, all of 1 to 
2 in. grading. Coke No. 357B was a Durham 


of coke No. 339. 


A Comparison of Different Carbons 
The above experfinents indicate that, although 
it is possible to detect differences in the perform- 
ances of cokes under very similar operating con- 
ditions, these differences are, on the whole, 


small. There is a widespread belief that the com- 


tent and oxidation rate were relatively high, as 
could be expected from its origin and prepara- 
tion (distillation of petroleum pitch). 

The electrode carbon, which was kindly sup- 
plied for these tests by Hadfields, Limited, Shef- 
field, was probably prepared by the high-tem- 
perature carbonisation of a compressed mixture 
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of powdered anthracite and binding agents, such 
as pitch and/or coking coals. In the cupola tests 
the metal-coke ratio was fixed at 6:1 and the 
blast volume at 4,000 cub. ft. per hr. Variations 
in blast pressure throughout the series of ex- 
periments were negligibly small. The cokes or 
carbons were graded to 14 by 23 in. size and the 
general procedure of the tests was as described 


Taste IX.—Bulk Densities, Apparent Specific Gravities 
and Porosities. 


Apparent Apparent | Bulk density. 
Sample No. specific porosity. Lbs. per 
gravity Per cent. cub. ft. 
478 1.61 6.0 54.1 
465 1.53 20.4 | 46.6 
479 1.16 37.2 30.5 
435—40 0.89 47.1 | 27.5 


above. The results of further comparative tests 
made on 1 to 1} in. material are shown in 
Table VIII. 

The use of 1 to 14 in. graded material was 
necessitated by the difficulty of obtaining larger 
sizes of the carbonised anthracite, which broke 
down considerably during preparation by car- 
bonising a South Wales anthracite for 12 hrs. 
in a chamber oven at 1,300 to 1,350 deg. C.* 


TaBLE X.—Comparison of the Properties of Inner and 
Outer Portions of Half-Oven-Width Pieces. 


Outer | Inner 
portions, | portions, 
coke coke 
No. 316. No. 317 
Ash. Percent. .. : 6.4 | 6.4 
Volatile matter, less moisture. 

Per cent. 1.3 | 1.9 
Moisture. Percent... 0.8 | 1.3 
Sulphur : 

Total. Per cent. ea aca 0.70 | 0.61 

Fixed. Percent. . ‘ 0.104 0.108 
Oxidation rate. Mgrms. 0, 

per 2} hrs. .. ‘ 218 178 
Shatter index. Percentage on 

2in./percentageonl}in. 88/95 91/95 
Apparent specific gravity is 0.92 0.86 
Apparent porosity. Per cent. 44.0 52.9 
Combustibility test : 

Ignition temp. deg. C. Pe 560 490 

Max. steady combustion tem- 

perature. Deg.C. .. --| 1,190 1,160 
CO,/CO ratio .. 1.41 1.43 
Carbon consumption. ‘Grms. 

per hr. 45.75 45.6 


The results of laboratory tests on the respective 
carbons are collected in Tables I to III and IX. 

Table VII clearly shows that the use of retort 
carbon or electrode carbon leads to the produc- 
tion of increased metal temperatures and, under 
the experimenta' conditions employed, increased 
rates of melting. An examination of the ash con- 
tents of the carbons indicates that the differ- 
ences cannot be attributed entirely to differences 


TaBLE XI.—Large-Scale Cupola Trials. 


Outer Inner 
portions, | portions, 
coke coke 
No. 316. | No. 317. 
Mean metal temperature. Deg.C.) 1,295 1,290 
Mean blast volume. Cub. ft 
per min. 3,804 3,701 
Mean blast pressure. In. water | 
gauge .. ..| 15.0 17.0 
Melting rate. Tons per hr. | 8.1 7.9 


in fixed carbon content. Both these materials 
may be considered to consist largely of highly 
graphitised carbon, as is suggested by their re- 
latively large wet oxidation rates (Table I). The 
high wet oxidation rate of the petroleum coke 
was shown in separate experiments to be due to 
incomplete carbonisation and its relatively large 
volatile matter content. The results obtained 


© The authors are indebted to the Fuel Research Station, 
Greenwich, for the preparation of this material. 
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thus tend to support the view that a high de- 
gree of graphitisation is a desirable property of 
cupola cokes (cf. Riley’). 

The metal temperatures obtained by the use 
of 1 to 14 gradings of electrode carbon, retort 
carbon and high-temperature coke were, however, 
very similar (Table VIII), although the average 
metal temperature given by retort carbon was 
slightly greater than that given by the other two 
carbons. The sample of carbonised anthracite, 
although possessing a small wet oxidation rate 
(Table 1), gave the highest average metal tem- 
perature and the lowest melting rate. The re- 
sults of laboratory tests on the carbons employed 
(Table Il) suggest that the high average metal 
temperature and relatively low melting rate 
given by the carbonised anthracite were con- 
nected with the relatively low rate of carbon 
monoxide production and associated reduced 
rate of carbon consumption observed. A con- 
verse phenomenon might be suggested to explain 
the low metul temperature and high melting rate 
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mately 60-in. shaft) using uniform metal charges 
and fixed charge ratios. Table X shows the 
results of laboratory tests on average samples of 
the two batches of coke and Table XI summarises 
the data of the large-scale cupola trials. 

It is evident from these Tables that despite 
the lower shatter index of the coke from the 
outer portions of the half-width pieces and the 
lower blast pressure when using this coke in the 
cupola, it gave a slightly better performance, 
as judged by both metal temperatures and melt- 
ing rates. This is, of course, an isolated result, 
but it seems reasonable to regard it tentatively 
as contributory evidence favouring the conclu- 
sion that, other properties being the same, a 
high degree of graphitisation is a desirable pro- 
perty in a metallurgical coke. 

The Relative Efficiencies of Blend Cokes 

The admixture of small proportions of finely 
crushed coke with certain coking slacks is known 
to effect some improvement in the mechanical 
properties (¢.g., shatter index) of the coke pro- 


TaBLe XII.—Results of Laboratory Tests. Blend Series A. 
Durham coking slack C402: Ash 5.6 per cent., volatile matter (ash-free, dry) 34.8 per cent. 


Coke fines : Ash 8. 4 per cent., volatile matter 2.2 per cent., fixed carbon 88.2 per cent. 


Experimental-oven cokes. | Full-scale 
oven cokes. 
Coke No.:| 402 | 403 404 | 405 378 377 
Percentage of coke fines: | 0 | 5 | 10 | 20 0 5 
Shatter test : 
Index. ne on 2 in./percentage | 
on 1} in. ‘ ‘a ae ..| 74/88 74/89 86/92 86/92 74/90 76/91 
Percentage on } in. | 97.8 97.5 97.2 96.0 
Apparent specific gravity | 0.83 0.85 0.87 0.93 1.02 1.00 
Apparent porosity. Per cent. 48.9 51.0 52.9 51.6 38.0 43.4 
Proximate analysis : 
Ash. Per cent. 7.4 7.6 7.5 7.3 9.5 9.2 
Moisture. Per cent. ; 1.8 0.8 1.6 1.6 0.3 0.4 
Volatile matter, less moisture. Per cent. ‘| 1.8 1.4 2.3 2.0 1.3 i.d 
Fixed carbon. Per cent. eal 89.0 90.2 88.6 89.1 88.9 89.1 
Oxidation rate. Mgrms. CO, per 24 hrs... 109 142 134 160 162 158 
Combustibility test : | 
Ignition temp. Deg. C... -| 605 570 535 505 630 610 
Max. steady temp. Deg. C. | 1,210 1,235 1,255 1,245 1,210 1,190 
CO,/CO ratio 1.32 1.18 1.10 0.95 16 1.18 
__ Carbon consumption. Grms. per “hr... 46.2 47.1 47.6 48.7 47.2 47.1 


of the electrode carbon, which gave an unexpect- 
edly low CO,/CO ratio and high rate of carbon 
consumption in laboratory tests (cf. Table II). 
There was, indeed, an approximately general 
parallelism between the CO,/CO ratios and car- 
bon consumptions in the laboratory tests and the 
results of the cupola tests. 

The apparent densities, porosities and bulk 
densities of the materials examined in the fore- 
going tests were markedly different (Table IX). 
The possible influence of these factors upon the 
results of the cupola tests makes it difficult to 
draw any definite conclusions, particularly in 
view of the limited number of tests made. 

The commercial importance of a knowledge of 
the influence of the extent of graphitisation in 
the combustion of carbon prompted a further 
comparison on a technical scale. For this pur- 
pose, full-length pieces of a commercial coke 
(carbonised for 294 hrs. in a 20-in. oven from a 
Durham coking mixture) were broken into halves 
to obtain bulk samples of coke from nearest the 
oven wall (outer ends, sample No. 316) and from 
the middle of the oven (inner ends, sample 
No. 317). In this way large samples (about 3 
tons each) of coke greater than about 3-in. size 
were obtained, with the same ash content, from 
the same coal, and differing only in the extent 
of carbonisation and presumably also in their 
extent of graphitisation. Difficulties arising from 
possibilities of variation in the original coal, 
etc., which would be met with by carbonising 
separate batches of coals, were therefore elimi- 
nated. The coke thus obtained was examined, 
in collaboration with the British Cast Iron Re- 
search Association, in a full-scale cupola (ex- 
panded well hearth 51 in. dia.; minimum 
diameter at tuyeres 30 in., flared out to approxi- 


duced from the slack. In certain localities, 
blending with coke fines is regularly practised 
with success for the production of blast-furnace 
coke, and its advantageous effects in certain 
cases are beyond doubt (cf., for example, T. 
Biddulph Smith’ *’). 

Evidence collected by the Northern Coke Re- 
search Committee indicates clearly that the 
effect of blending the parent coking slack with 
coke fines is different for different coals. This 
aspect of blending with coke fines has not been 
sufficiently emphasised in the past and explains 
the adverse effects of such blending sometimes 
observed.’? 

Blending a coking slack with finely crushed 
coke tends in general to increase the shatter 
index of the coke (cf. Table XII). In some 
cases, however, the increase in shatter index is 
accompanied by an increase in the abrad- 
ability..* In the experimental cupola tests 
described in the foregoing pages the influence 
of fissuring (which chiefly determines the shatter 
index) is largely eliminated by reduction of the 
coke to 14 to 2} in. size. Moreover, the influ- 
ence of the abradability of the coke on the 
results of the cupola tests is small because of the 
relatively small burden of the cupola. Com- 
parison of the performances of normal and 
blended cokes in the cupola therefore offered a 
useful method of assessing the influence of blend- 
ing upon the combustible properties of coke in 
the almost complete absence of disturbing 
factors arising from breakage by impact or 
abrasion. Information on this aspect of blend- 
ing is almost completely lacking, and the follow- 
ing experiments were undertaken to provide 
data on this point. 

The cokes were prepared from two Durham 
coking slacks carbonised alone and _ after 
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thoroughly mixing with up to 20 or 30 per cent. 
of coke fines. Carbonisation was effected at 
about 900 deg. C. in a top-charged experimental 
oven, 8 ft. high, 3 ft. 6 in. long and 18 in. in 
mean width, holding a charge of about 17 cwts. 
Particulars of the parent mixtures and results of 
laboratory tests on the cokes are collected in 
Tables XII and XIII. 
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coke fines. Although, in general, blending with 
coke fines tended to decrease the ignition tem- 
perature and to increase the temperature of 
steady combustion in these tests, there appeared 
te be a tendency for mixtures containing 20 and 
30 per cent. of coke fines to give relatively low 
ignition temperatures and low steady combustion 
temperatures. 


TaBLe XIII.—Results of Laboratory Tests. Blend Series B. 


Durham coking slack C435: Ash 7.8 per cent., 


volatile matter (ash-free, dry) 29.7 per cent. 


Coke fines: Ash 14.8 per cent., volatile matter 2.6 per cent., fixed carbon 81.2 per cent. 


Coke No. : 435 436 437 438 439 440 
Percentage of coke fines : 0 5 10 15 20 30 
Shatter test : 
Index. Percentage on 2 in./percentage 
on 1} in. = 80/90 84/91 88/92 90/93 91/94 90/93 
Percentage on } in. 96.9 96.8 96.3 96.7 96.4 96.3 
Apparent specific gravity 0.85 0.85 0.89 0.90 0.91 0.94 
Apparent porosity. Per cent. 50.3 48.8 48.7 45.6 44.2 44.9 
Proximate analysis : 
Ash. Per cent. 9.8 9.6 9.7 10.0 10.6 10.4 
Moisture. Per cent. ie a 64 0.9 2.0 1.8 2.2 2.1 2.2 
Volatile matter, less moisture. Per cent. 1.6 3.1 1.9 3.1 2.9 3.5 
Fixed carbon. Per cent. “ - 87.7 85.3 86.6 84.7 84.4 83.9 
Oxidation rate. Mgrms. CO, per 2} hrs... 182 140 164 151 162 162 
Combustibility test : 
Ignition temp. Deg. C... 615 540 565 530 500 495 
Max. steady temp. Deg. C. 1,220 1,240 1,235 1,245 1,190 1,200 
CO,/CO ratio ; oo as 1.56 1.47 1.35 1.26 1.28 1.07 
Carbon consumption. Grms. per hr. 45.1 45.4 46.1 46.2 46.4 47.8 
Experimental cupola tests were made in Despite these and other differences in the re- 
duplicate on 1} to 24 in. sizes of these cokes, sults of laboratory tests on the experimental- 
using a constant metal-coke ratio of 6:1 and oven cokes, no marked differences in their 


the general test procedure described. Full-scale 
cokes made from one of the coking slacks and 
from a blend of the slack containing 5 per cent. 
of coke fines were also examined. The results 
obtained are collected in Table XIV. 

The influence of blending with coke fines on 
the physical properties of the coke is well illus- 
trated in Tables XII and XIII. In general, the 
shatter index was increased by blending, and the 
apparent specific gravity progressively increased 
with increasing content of admixed fines. With 
one series (series A), the blend containing 20 
per cent. of coke fines (coke No. 405) tended to 


TaBLE XIV.—Collected Results. Cupola Tests on Breeze 
Blends. 


Melting 
oke meta rate. 
No. Description. temp. | Lbs. per 

deg.C.*| hr.* 
402 | 100 percent. coal A --| 1,290 204 

403 | 95 per cent. coal A + 
5 per cent. fines --| 1,300 195 

404 | 90 per cent. coal A + 
10 per cent. fines --| 1,320 196 

405 | 80 per cent. coal A + 
20 per cent. fines 1,305 218 

378 Full-scale coke  corre- 
sponding to No. 402 1,323 222 

377 Full-scale coke  corre- 
sponding to No. 403 1,312 217 
435 Normal mixture . ..| 1,318 212 

436 Normal mixture + 5 per 
cent. fines 1,313 213 

437 | Normal mixture + 10 per 
cent. fines ‘ 212 

438 | Normal mixture + 15 per 
cent. fines Re --| 1,323 214 

439 Normal mixture + 20 per 
cent. fines --| 1,322 211 

440 Normal mixture + 30 per 
cent. fines 1,304 222 


* Mean of duplicate tests. 


be more abradable, as indicated by the lower }-in. 
shatter index. The influence of blending on the 
porosity of the cokes was also different for the 
two series of blends examined. 

Laboratory combustibility tests (Tables XII 
and XIIT) on the various cokes indicated definite 
increases in the rates of combustion, associated 
with increased rates of production of carbon 
monoxide, with increasing content of admixed 


behaviour in the experimental cupola were 
observed (Table XIV). It is perhaps noteworthy 
that the low metal temperatures and high melt- 
ing rates of coke No. 440 (from mixtures con- 
taining 30 per cent. of coke fines) were in agree- 
ment with the results of the laboratory combusti- 
bility tests on this coke. Coke No. 405 (20 per 
cent. of coke fines) behaved somewhat similarly. 
The relative order of the metal temperatures and 
melting rates of the full-scale cokes (Nos. 378 and 
377, Table XII) was also reflected in the results 
of the combustibility test. In this connection it 
may be stated that the slightly lower metal tem- 
perature and melting rate of the full-scale coke 
made from the mixture with 5 per cent. of fines 
was in keeping with the reported slightly inferior 
performance of this coke in the blast furnace. 

A survey of the results of the experimental 
cupola tests (Table XIV) suggests that, under 
similar conditions of size grading and rate of air 
supply, corresponding normal and breeze-blended 
cokes give substantially the same performance 
at the high temperatures prevailing in the cupola 
(about 1,650 deg. C. in the combustion zone in 
the experiments described). It is, of course, 
possible that this result may be traced to a 
general similarity of the cokes arising from slight 
under-carbonisation in the experimental oven, a 
factor which is very difficult to eliminate in small- 
scale carbonisation processes. The general impli- 
cation is, however, that the influence upon the 
combustible properties of coke of blending with 
coke fines is probably small, and that differences 
of performance observed under practical condi- 
tions are chiefly attributable to the pre- 
dominating influence of differences in mechanical 
strength and the consequent production (by 
impact, abrasion or other factors) of variable 
amounts of small coke. The marked influence of 
the latter factor is shown by the experiments on 
size grading described above. These conclusions, 
although only strictly applicable to coal blends 
similar to those examined, are in keeping with 
the frequently expressed opinions of blast-furnace 
operators. 

Table XV gives the results of experimental 
cupola tests made on cokes from a Durham 
coking slack and the same slack containing 5 and 
10 per cent. of finely crushed peat respectively 
(cokes Nos. 420, 421 and 422). The cokes were 
prepared in the experimental oven described 
above. The shatter indices of the three cokes 


were practically the same, but differences in the 


results of laboratory tests (Table XVI) on the 
respective cokes could be detected. These differ- 
ences were not, however, as great as might be 
expected with blends containing such an extreme 
type of material as peat. Despite the observed 
difference in the cokes, the results of the experi- 
mental cupola tests were very similar, and, 
indeed, were not greatly different from those 
obtained in the foregoing experiments. 


General Conclusions 
The experiments described demonstrate the 
feasibility of melting iron on a small scale under 
controlled conditions, and, irrespective of the 
applications to research, suggest interesting pos- 
sibilities of the small-scale cupola as a standby 
for occasional small castings. 


TasLe XV.—Results of Cupola Tests. 


Buk 
Mean | Melting are , 
Coke metal | rate. 
No. Description. temp. 
deg. C. | per br. | per 
cub. ft. 
“420 Durham furnace | 1,340 206 
coke. 1,335 212 23.3 
Mean | 1,337 209 
421 | Coal used for No. | 1,315 203 
420 + 5percent. | 1,325 205 24.3 
peat. Mean | 1,320 204 
422 | Coal used for No. | 1,330 223 ly 
420 + 10 percent.| 1,325 214 24.1 
peat. Mean | 1,327 218 


The range of variation of either metal tem- 
peratures or melting rates obtainable with 
average metallurgical cokes was relatively small. 
It is doubtful, therefore, whether the present 
design of the cupola permits a clear differentia- 
tion of any but extreme varieties of cokes and 
carbons. Slightly better differentiation might 
have been obtained by the use of a higher shaft, 
a modification which was not practicable. 


Taste XVI.—Results of Laboratory Tests. 
Series C. 


Durham coking slack C420: Ash 6.8 per cent., volatile 
matter (ash-free, dry) 30.1 per cent. 


Peat C412: Ash 6.0 per cent. volatile matter 63.8 per 


Blend 


cent. 
Coke No. : 420 421 422 
Percentage of peat : 0 5 10 
Shatter test : 
Index. Percentage on 

2 in./percentage on 

1} in. én ..| 80/90 | 79/89 | 78/89 
Percentage on } in. o. 96.9 97.0 97.0 

Apparent specific gravity .. 0.82 0.84 0.82 
Apparent porosity. Per 
cent. 48.1 53.0 
Proximate analysis : 
Ash. Per cent. os 8.8 8.1 8.0 
Moisture. Per cent. 1.1 1.2 1.8 
Volatile matter, less 

moisture. Percent. .. 0.9 1.9 2.5 

Fixed carbon. Per cent. 89.2 88.8 87.7 
Oxidation rate. Mgrms. 

CO, per 2$hrs. .. of 173 170 
Combustibility test : 

Ignition temp. Deg. C. | 520 455 470 

Max. steady temp. 

Deg. C. . .| 1,220 1,200 1,180 
CO,/CO ratio ‘ 1.46 1.37 1.17 
Carbon consumption. 

Grms. per hr. 45.5 45.95! 47.1 


The coke size and rate of air blast markedly 
influenced both the rates of combustion and melt- 
ing. Metal temperatures appeared to be more 
sensitive to variation in the coke size than to 
variation in the air blast above certain limits, 
which were probably determined by the cupola 
dimensions and design. The coke size and rate 
of air supply, i.e., the area and time of contact 

(Concluded on page 266.) 
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Welding in the Foundry Industry’ 


By VINCENT C. FAULKNER, F.R.S.A. (Past-President of the 
Institute of British Foundrymen) 


The author has been accused of (a) possess- 
ing ‘‘an anti-welding complex ’’ and (b) being 
so mentally atrophied by the spectacular develop- 
ment of welding that he has envisaged the com- 
plete supersession of foundry practice by the 
newer art. He welcomes this opportunity of 
stating opinions which, though personal, are 
believed to crystallise current well-informed views 
of leaders of thought in the foundry industry. 
In order to reduce this article to reasonable 
proportions, only the welding of iron and steec! 
castings will be envisaged. 

Unfortunately, at the moment, welding in the 
industry is only used, with the exception of 
mending parts broken by accident, as a means 
of reclamation of defective castings, and there- 
fore, much capital expenditure in the direction 
of supplying the latest equipment or initiating 
important research programmes ‘is placing a pre- 
mium on poor workmanship. Hence, the re- 
search activities‘ of the industry are directed 
towards the production of perfect castings to the 
complete elimination of surface welding. Thus 
a perusal of the very complete bibliography pub- 
lished by the American Welding Society this 
spring revealed that the world’s literature on 
the subject is indeed of meagre proportions. 

So far as the welder is concerned, iron and 
steel castings divide themselves into two cate- 
gories of roughly equal proportions. First, there 
are consumer castings, t.e., where after little or 
no machining, they will pass into the owner- 
ship of the man in the street Into this class 
enter such castings as motor-vehicle components, 
baths, builders’ castings and domestic articles. 
For this class of goods, the founder can be quite 
open and display with pride his well-organised 
welding department, and a description of such 
a plant was recently given by the author.t 

The second class of casting consists of those 
destined to form parts of machinery and en- 
gines. In all cases, there is a rigid inspection, 
and where the buyer is a Government depart- 
ment, a railway or shipbuilding concern, there is 
very often a clause in the contract which specifi- 
cally prohibits the amelioration of any casting 
by welding without the written permission of the 
buying authority or his agent—that is Lloyd’s or 
a firm of inspecting engineers. 

So far as technical developments are con- 
cerned the foundry executive immediately finds 
himself in a quandary, for to discourse learnedly 
about the reclamation of castings by welding is 
immediately to label himself a bad foundry 
manager, and it is significant that a large per- 
centage of the technical articles pubiished on 
this subject have been by that well-known author 
“ Anon.”? Yet the reclamation of slightly defec- 
tive castings is of economic importance, especi- 
ally at the present time when the foundries are 
working to a 100 per cent. capacity and but 
little choice is left to the management in the 
selection of skilled labour. 


THE REMEDY 


The question naturally arises as to whether 
this barrier of secrecy can be broken down, the 
whole position regulated and made honest. To 
this end, the following points are postulated for 
consideration by the welding industry. 


I. The Founder Himself must have Confidence 
in Welding 
The fact that the inspecting engineers reserve 
the right to decide whether or not a casting shall 
be reclaimed by welding induces a doubt in the 
mind of the foundryman as to whether such a 
process is really reliable. Can he be blamed? 


* Reprinted from “‘ The Welder.” 
t ‘‘The Reclamation of Automob'le Castings,” by V. C. 
bea Proceeding; of the International Welding Congress, 


2. Metallurgical Considerations 

The welder has yet to convince the foundry 
metallurgist that deposited welds are sound. 
When the enlightened foundryman makes a cast- 
ing he controls its composition, structure and 
thermai history. The definition of a deposited 
metal weld which appeals to the foundryman 
reads: ‘‘ Microscopic casting of uncontrolled 
composition, heterogenous structure and doubt- 
ful thermal history.’’ Being familiar with the 
technique of castings manufacture, he entertains 
doubts as to the reliability of deposited welds. 
Can he be blamed? 


3. Design 

In the opinion of the average foundryman, 
there has been no attempt at co-operation ‘by 
the welder, and no doubt the former is just as 
much to blame as the latter. Foundrymen, no 
doubt, feel that, having cradled the engineering 
arts and sciences, they have a right to be con- 
sulted in matters of design, and risking the 
accusation of arguing from the particular to the 
general, the following authentic case can be 
stated. 

In a large agricultural implement factory the 
works manager ordered the foundry to cease pro- 
duction on a certain type of casting of which 
but small numbers were required. The foundry 
manager naturally wished to ascertain why, and 
was informed that it had been transferred 1o 
the welding department, where the production 
costs would be reduced from 12s. to 8s. per piece. 
The foundry manager then asked to see the new 
design, and found that it had been so simplified 
that he immediately declared that if that was all 
that was necessary he would make it for 6s. 
This particular foundryman is definitely anti- 
pathetic to welding. Can he be blamed? 


4. Unbreakability of Weldings 

In recent years the foundryman has lost to 
the welding trades a number of jobs such as bed 
plates and motor casings, and whilst realising 
that such a transfer eliminates pattern-making 
costs, and speeds up delivery, he is not im- 
pressed by the argument that if a welding is 
dropped it will not break. His opinion is that 
for engineering purposes a bend is as bad as a 
break and, moreover, if the welder can make a 
complete job he can surely replace a_ broken 
corner. In this modern craze for lightness of 
structure, rigidity is sometimes forgotten. 


5. Vibration Damping Capacity 

It is probable that the foundry metallurgist 
knows more about the vibration damping capa- 
city of metals than most other sections of allied 
thought. Cast materials, especially cast iron, are 
pre-eminently suited for preventing the concen- 
tration of parasitic stresses due to vibrations at 
sharp angles or irregularities of section. That 
is why many of the most popular makes of motor 
vehicles have standardised on cast-iron crank- 
shafts and the like. Thus, when the foundry 
metallurgist encounters a structure built up of 
rolled-steel sections joined by deposited welds, he 
cannot help but visualise the concentration of 
parasitic stresses at these points as a potential 
source of weakness if not positive danger. Can 
he be blamed? 


6. Surface Features 

For countless generations, the foundryman has 
had the importance of perfection of surface im- 
pressed upon him, doubtless owing to his long 
association with the fine arts. Thus he is critical 
of the rough, wavy surface he usually notices 
upon a deposited weld. He imagines, perhaps in 
ignorance, that these elongated baby castings 
could almost at birth be converted into forgings 
by peening. He is cognisant of the loss of ten- 
sile strength to be associated with a rough sur- 
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face, and wonders why this should not be re- 
stored by grinding. There is available a large 
variety of power-driven hand tools eminently 
suited for this very job. After all, in his pro- 
fession, every casting has to pass through the 
fettling or cleaning shop, so why not accord 
similar treatment to the welder’s easily handled 
castings ? 
7. Co-operation 

Now that the foundryman’s reaction to de- 
posited welds has been dealt with and, it is 
hoped, appreciated, there is a clear case for co- 
operation. (a) To any thinking engineer, there 
must be large numbers of components that can 
best be made as composite aggregates of weld- 
ings and castings, the former process being used 
with the specific object of simplifying moulding 
practice and so increasing the inherent strength 
of the main body. (b) The foundryman has 
knowledge which can help the welder to make 
better welds. (c) The welder has been fortunate 
in enlisting the aid of the designer to a greater 
extent than the foundry, and inside knowledge 
as to this happy consummation would be wel- 
comed in foundry circles. (d) Pressure brought 
to bear upon the national inspecting, authorities 
by the leaders of thought in the welding trades 
to ‘‘legalise ’’ the reclamation of castings by 
welding would be appreciated by the foundry 
industry as it obviously cannot act on its own 
behalf except through our old friend Mr. Anon. 
Could the welding experts temporarily assume 
this nom de plume? 


Some Experiments in a Small-Scale Cupola 
(Concluded from page 265.) 


of the coke and air, thus appeared to be predomi- 
nating factors during combustion. This observa- 
tion, considered in conjunction with the general 
similarity of the performances of the cokes 
examined, suggests that differences in coke per- 
formances under practical conditions are largely 
attributable to the production of variable 
amounts of small coke in the furnace, due to 
differences in mechanical strength of the cokes. 

The general inference from the results de- 
scribed thus tends to support the view that the 
hearth temperatures obtained in cupola opera- 
tion, and probably also in blast-furnace practice, 
are less affected by differences in coke reactivity 
than by differences in mechanical strength of 
the coke. The higher hearth temperatures 
observed with highly graphitised materials 
(Table VII) suggest, however, that differences 
in reactivity might become effective under cer- 
tain conditions. 

The above experiments were carried out in 
the laboratory of the Northern Coke Research 
Committee, Armstrong College, Newcastle-upon- 
Tyne, and grateful acknowledgment is made to 
the Committee for permission to utilise the data 
obtained. 
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Self-Fluxing Foundry Coke’ 


By GUY 


Two distinct ideas were in mind when these 
tests were started. Firstly, it is well known that 
recarburisation in the cupola of steel turnings 
and low-carbon irons varies according to the 
nature of the coke used. Several authors have 
sought the relationships connecting this recar- 
purisation to measurable properties of coke, ¢.g., 
reactivity." Others have inquired into treat- 
ments (such as impregnation of the coke by a 
coating of lime) capable of reducing the recar- 
yurisation occurring in the cupola.? 

Secondly, every founder has noticed that the 
quantity of limestone flux which has to be added 
‘o the charges varies with the origin of the 
coke that is used. This is logical, since the 
quantity of flux ought to be adapted to the quan- 
tity and to the composition of the ash in the 
‘oke. In the absence of such adaptation there is 
the risk of difficulties in running off the slag 
from the cupola, of scaffolding and an exag- 
zerated wear of the refractory. . 

The author thought it would be interesting to 
vlend a coke so that the composition of the ash 
would require no flux addition, and would give 
directly a normally constituted slag, taking into 
account, of course, the average additions respec- 
tively from the refractory lining, the sand cover- 
ing the pigs and runners and, finally, the pro- 
ducts of oxidation. This means, practically, the 
addition to the coke in the course of its manu- 
facture, and preferably before coking, of lime 
and possibly later the other elements necessary 
to adjust the composition of the slag. 

This operation increases the ash content of the 
coke and also its denseness; one would therefore 
expect that such a coke lends itself to a lesser 
degree than an ordinary coke to the recarburisa- 
tion of charges poor in carbon during cupola 
melting, and thus permits the attainment simul- 
taneously of the two objectives just indicated. 


Composition of Coke Ash 


The author has, on various occasions, studied 
the composition of cupola slags,** and is able 
to conclude that the optimum composition of a 
slag not containing special elements is, on an 
average, the following (for the principal 
elements) :—Silica, 53 per cent.; alumina, 12 
per cent.; lime, 27 per cent.; and ferrous oxide, 
4 per cent. This composition corresponds, in the 
ternary diagram of silico-aluminates of lime, to 
a minimum melting temperature.’ 

The composition of ash taken from a large 
number of samples of ordinary foundry cokes 
from widely different sources averages as follows 
for the principal elements :—Silica, 46 per cent. ; 
alumina, 39 per cent.; lime, 4 per cent.; and 
ferrous oxide, 6 per cent. 

A comparisor of these figures shows that the 
coke ash ought generally to receive an addition 
of lime and silica to form a slag of suitable com- 
position. It is easy to deduce from the figures 
the additions to be made,. taking into account 
the sundry silica and alumina additions which 
will be made to the slag by the sand adhering 
to pigs and to risers, by-products of oxidation 
and by the fusion of part of the refractory. 
Here one should take into account, in this de- 
termination, the fact that the refractory will 
undergo a much lesser degree of wear than nor- 
mally, because of the suppression of the limestone 
flux. 

The process which the author has used for the 
addition of the lime, and also other constituents 
to the coke ash, is quite simple. This addition 
taking place before coking, the added elements 
are incorporated in an ideal manner in the coke 


e * Paper presented at the Internat'onal Foundry Congress in 
aris. 


HENON 


and the process of combining them can be of a 
very precise nature. 

Coke manufactured industrially according to 
this process has shown the following character- 
istics : 

The mechanical strength brought about by 
screening the coke from the ovens shows an in- 
crease of 32 per cent. for the self-fluxing coke in 
comparison with ordinary foundry coke made 
from the same coals. 
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The simple analysis of this coke and the 
analysis of the ash are as follow :— 


Per cent. 
Volatile matter 0.77 
Ash 20.30 
Sulphur 0.98 
. Fixed carbon 78.93 
Per cent. 
{ Silica 21.60 
Ash | Alumina 18.15 
[ron peroxide 2.97 
constituents) Lime 40.60 


The ash of this coke, it is noticed, differs prin- 
cipally from that of ordinary foundry coke in the 
lime content, which is markedly higher. 


Foundry Tests 

Self-fluxing coke answering to the properties 
which have just been given has been employed 
by foundries of various types with a view to con- 
trolling its principal characteristics. These tests 
have yielded the following results. 

The metal temperature is practically identical 
to that obtained when using the same proportion 
of ordinary foundry coke. In a foundry making 
small castings in high-phosphorus iron, tempera- 
tures have been noted varying in the course of 
tapping between 1,320 deg. and 1,350 deg. C. 
(reading without correction by optical disappear- 
ing-filament pyrometer). These temperatures are 
exactly the same as those obtained during other 
melts with an ordinary good-quality coke. In 
each case the proportion of coke used was 
approximately 7 per cent. of the iron charges. 

The various melts carried out with self-fluxing 
coke have shown that the fluidity of the slag is at 
least equal to that usually obtained with ordi- 
nary cokes and limestone flux. In the majority 
of cases this fluidity quite clearly is improved, 
which helps to ensure regular melting. 

Direct observation of the refractory after tap- 
ping has shown a very distinct diminution in 
wear on the refractory when self-fluxing coke is 
used. This obviously proceeds from the absence 
of a limestone flux in the charges and the sup- 
pression of the violent chemical attack produced 
at high temperature by bringing together the 
limestone (basic) and the silicious cupola lining 
(acid). This decrease in refractory wear can be 
figured on the basis of slag analyses. 

Mean analysis of slags obtained in a malleable 
foundry from the cupola with ordinary cokes and 
limestone flux :—Silica, 52.2 per cent.; alumina, 
13.5 per cent.; ferric oxide, 12.04 per cent. ; 
lime, 17.75 per cent. 


Analysis of slag obtained with a self-fluxing 
coke without limestone flux (slag halved) :— 
Silica, 50.90 per cent. ; alumina, 11.13 per cent. ; 
ferric oxide, 18.82 per cent.; lime, 15.20 per 
cent. 

A simple calculation shows that the lime intro- 
duced during melts with ordinary coke and flux 
was double in quantity that brought into play 
during the melt with self-fluxing coke. The 
lime contents of the two analyses being similar, 
it can be deduced that in the second case the 
slag is half that in the first; estimation of the 
quantity of slag obtained has, moreover, con- 
firmed this fact. 

Under these conditions, the proportions of 
silica being sensibly the same in both cases, it 
can be deduced that the absolute quantity of 
silica taken away by the last slag is half that in | 
the preceding melts; the difference represents | 
the economy in refractory which is obtained. | 

The same reasoning explains the increase of | 
the iron oxide content of the second slag; this 
increase does not correspond to an increase in 
melting losses, but simply to a greater concen- | 
tration in the slag of a constant quantity of iron 
oxide. This increase in the iron oxide content | 
of the slag undoubtedly is the essential reason 
for the increase of the fluidity of the slag. 


Recarburisation of the Charges 


Various tests on melting low-carbon charges 
have shown a quite clear diminution of recar- 
burisation, when self-fluxing coke is used. The 
following are two examples :— 


(1) Manufacture of whiteheart malleable from 
steel turnings and hematite pig-iron. 

Average of compositions of five casts with 
ordinary foundry coke and flux :—Carbon, 3.37; 
Si, 0.67; Mn, 0.26; S, 0.15; and P, 0.10 per cent. 

Average analysis of a melt made entirely with 
a self-fluxing coke, without flux :—Carbon, 2.78; 
Si, 0.42; Mn, 0.29; S, 0.17; and P, 0.09 per cent. 

(2) Manufacture of motor-car cylinders in 
pearlitic iron. The charges are made up of low- 
carbon refined iron and chill-cast hematite and 
steel. 

Average analysis of casts made with ordinary 
foundry coke and flux :—Carbon, 3.36;Si, 2.03; 
Mn, 0.75; S, 0.063; and P, 0.64 per cent. 

Average analysis of a cast made with a self- 
fluxing coke without flux:—Carbon, 3-08; Si, 
1.94; Mn, 0.69; S, 0.115; and P, 0.61 per cent. 

From the two examples above it is seen that 
recarburisation is clearly less with a self-fluxing 
coke. This difference is more marked in the first 
case, because of the use of less carburised 
charges. 

Sulphur Pick-up 

The analyses given above show that sulphur 
pick-up is slightly higher when a self-fluxing 
coke rich in lime is used. The probable reasons 
of this phenomenon are :— 

(1) The sulphur is fixed in the coke ash by 
the lime and remains in great part in the slag 
instead of being released in the form of sul- 
phurous anhydride. Resulting from this is an 
increase in the sulphur pick-up of the metal by 
contact with the slag. 

(2) The quantity of slag being less plentiful, 
its sulphur content is higher and its sulphuris- 
ing action more marked. 

(3) The slag composition being so regulated 
that the fluidity of the slag is higher, the ex- 
changes with the liquid metal are relatively 
rapid.® 

In practice, the consequences of this slight in- 
crease of sulphur are insignificant: the totals 
attained are actually quite acceptable however 
little the manganese contents of the irons sought 
may be of a balancing character. One can, 


moreover, limit this sulphur pick-up by frequent 
or, if possible, continual running-off of slag. 
For very carefully-executed work one has the 
resource of desulphurisation in the ladle or re- 
ceiver by soda ash. 
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Second Selection of Exhibition Stands at Olympia— 


British OxyGen Company, Limitep. THe Founpry Trape Journa.. 


- 
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| BirMincHAM Exectric Furnaces, LIMITED. Brapitty & Foster, Limitep. | 
| | 
British ALuMiNtuM Company, LIMITED. British Movtpinc Macuine Company, LiMitep. 
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Featuring Plant, Supplies, Processes and Technical Service 


INSTITUTE ‘oF BRITISH FOUNDRYWEN ~ 


UATHERTON BLAST FURNACES 
BLOXWICH. N* WALSALL STAFFS 


G. & R. THomas, Limitep. Tuomas WiLKiInson & Company, LIMITED. 


7. 
INSTITUTE OF BritisH FouNDRYMEN. INTERNATIONAL MEEHANITE Merat Company, LIMITED. 
| 
ROYAL LONDON HOUSE FINSBURY SQUARE C2 
Rapip MaGnetting Macutne Company, Limirep. Srernox, Limitep. 
| 
| a 
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The Apparent-Density Test-Piece 


_ITS APPLICATION IN A FOUNDRY MAKING 
PRESSURE-TIGHT CASTINGS* 


By CHARLES DENNERY 


The chief concern of the manufacturer of brass- 
foundry .work is the pressure-tightness of his cast- 
ings. This quality is governed first by the suita- 
bility ef the design, as well as by careful execu- 
tion of the mould and core, and then by the 
soundness of the alloy. A casting may lack 
soundness through one or both of these two 
causes, and it is necessary that the foundry 
should be able to separate the causes, because 
localisation of any defect facilitates remedying 
it in the majority of cases. 

The apparent-density test-piece allows the 
foundryman to learn whether the metal he is 
about to cast is really sound. This being the 
case, if the castings nevertheless be porous, he 
should refrain from modifying the casting prac- 
tice and the treatment of the alloy, and should 
look into the moulding, coremaking and drying. 
On the other hand, if the test-piece is bad, he 
should, before anything else, adjust the melting 
practice until a test-piece of sufficient density is 
secured. After this, if the castings still do not 
turn out to be good ones, it is up to him to 
modify moulding and drying conditions. 

Thus, this test-piece is mainly a yard stick, 
and the founder must guard against demanding 
from it more than it can give. Too many factors 
have an influence on its value, and it ought not 
to be considered other than an index to the 
denseness of the alloy. The first object sought 
is to obtain as dense an alloy as possible. 

It is proposed to study as an example a simple 
method of using the apparent-density test-piece. 
At the same time, it should be understood that 
other methods can be used equally well, and 
that the results obtained in one foundry are of 
not the slightest value in other foundries, be- 
cause these results vary according to the alloys, 
the sands, melting methods, refining methods and 
many other factors. 


Shape and Size of Test-Piece 


To measure the apparent density of a test- 
piece, one divides its weight by its volume. The 
weighing of a test-piece with precision offers no 
difficulty, but the measurement of volume is an 
operation demanding some care. It is this latter 
measurement which will most often govern the 
choice of test-piece. In some cases it suffices to 
calculate this volume by machining a cylindrical 
test-piece and weighing it. Again, in any mas- 
sive casting, one can machine a hole of a geo- 
metric shape which is simple to calculate, such 
as a cylinder or a core, the volume of which 
is calculated and the weight then obtained by 
difference. In other cases the volume is deter- 
mined by measuring a volume of liquid displaced, 
which obviates machining of the test-piece, but 
calls for the greatest care. 

The minimum test-piece dimensions will be 
governed by the pature of the products of the 
foundry. It is essential that this test-piece be 
such that its rate of cooling be slower than that 
of the castings being produced. Slower cooling 
gives a less dense alloy. Because of this the 
castings will have a higher density than the test- 
piece, and if the latter yields a satisfactory re- 
sult, one can-be sure that the castings have every 
chance to be sound. 

In a plumbers’ brass foundry, where the cast- 
ings rarely attain or exceed a thickness of 
15 mm., one ought not to adopt test-pieces of 
less than 30 to 40 mm. dia. The author has 


4 Paper delivered at the International Foundry Congre:s in 
aris. 


even seen a 150-mm. square test-piece adopted ; 
but whilst such a test-piece is highly suitable for 
research, it is too big to lend itself to daily 
observation. 

The test-piece should be run at its lowest 
point, and the metal run off at the highest 
point, so that the first metal poured serves to 
heat the mould and is then removed, and the 
metal which succeeds it enters a hot mould and 
cools therein more slowly. These conditions do 
not exist in a commercial mould, of course. 

The size of the run-off feeding head ought to 
be at least equal to that of a normal feeder, so 
that the mould will be heated to a greater de- 
gree; but the height ought to be less in order 
not to put the test-piece under a higher pres- 
sure than that of the castings and especially not 
to cause refeeding. 

The same sand as in the foundry should be 
used, and drying closely controlled in order not 
to risk falsification of results. Finally, an im- 
portant detail is that the pattern should embody 
in a single piece the runner, test-piece and riser, 
in order that these elements remain constant 
throughout the tests and do not alter the results, 
which it is desired to make comparable one with 
another. 

Once the test-piece is chosen and made, pre- 
liminary tests may usefully be carried out, after 
which, as will be seen, definite shapes and con- 
ditions are adopted, and it is very useful to 
make a metal pattern plate as a master pattern. 


Preliminary Studies on Pouring Temperature 


It is well known from experience that an alloy 
ought not to be cast either too hot or too cold, 
and that there are two temperatures between 
which the foundrymen should try to cast, taking 
into account simply the necessity of well filling 
the moulds. But these temperatures are not very 
well defined; to cast too hot is to risk the 
absorption of injurious gases, and to cast too 
cold is to risk retaining them mechanically ; 
moreover, these phenomena do not stop abruptly 
at a definite temperature. So that there is 
marked lack of exactness in the evaluation of 
these temperatures ; as an example, it is sufficient 
to recall that the pouring of castings required to 
resist a pressure of 7 ozs. calls for fewer 
precautions than the pouring of castings to re- 
sist a pressure of 440 lbs. The range of pouring 
temperatures in one case is much greater than in 
another. 

A personal opinion is that it is better to seek 
out the precautions necessary to obtain castings 
required to withstand the highest possible pres- 
sures, and to cast them according to the method 
obtained. This is not too difficult, and it is a 
very much more reliable procedure. 

A study of the effect of temperature on the 
denseness of the alloy can be commenced by pre- 
paring a dozen moulds each containing at least 
four test-pieces symmetrically arranged two by 
two. If greater accuracy be required, at least 
six or eight test-pieces can be used. Then the 
necessary quantity of metal to cast all the moulds 
is melted, and, no sooner than it is molten, the 
first mould is cast, taking care to note the tem- 
perature. Then heating is continued, and the 
second mould is cast at a little higher tempera- 
ture, which is also noted. One proceeds in a 
similar manner to cast all the moulds, taking 
care to operate only at increasing temperatures, 
up to a temperature which is such that one can 
be quite sure that the metal is overheated. 
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Finally, one can cast complementary moulds at 
decreasing temperatures by allowing the metal to 
cool in the ladle. It is possible, in some cases, to 
draw interesting conclusions from this comple- 
mentary series of tests. 

These pouring operations completed, the 
apparent density of all the duly-marked test- 
pieces is: measured, and all those which have been 
poured at the same temperature and in the same 
mould are compared. If it happens that one or 
two among them show an apparent density very 
different from those of other test-pieces from the 
same mould, they should be discarded as acci- 
dental. The arithmetic mean is then taken of 
the values of the normal test-pieces contained 
in the one mould. 

Thus, a mean value of the apparent density of 
the alloy will correspond to each temperature, 
and the temperature corresponding to the maxi- 
mum value is, for the foundry envisaged, the 
optimum temperature of casting for the alloy 
concerned. 

It is likely that neighbouring temperatures 
will give practically equal, and therefore accept- 
able, results, and thereby will determine not only 
a single temperature, but a zone of temperatures 
corresponding to a range encompassing all possi- 
bilities and allowing the foundryman every 
latitude. 


Studies of Pressure Tightness 


Circumstances of manufacture may compel the 
founder to cast at a higher temperature because 
of the thinness of certain castings. It is then 
necessary to assure himself whether the apparent 
density at the pouring temperature in question is 
such not to affect injuriously the probable sound- 
ness of other castings, otherwise the alloy must 
be changed. 

A valuable precept will be obtained if one is 
able to connect up the pressure-tightness tests and 
those of denseness, and if there is a relationship 
between them. With this aim in view, it is 
necessary to take all the test-pieces which are 
considered normal, bore and thread them, and 
attempt to measure in the best possible manner 
the pressure at which they begin to leak. If the 
measurements carried out on the test-pieces cast 
at the same temperature give grouped results, in 
the majority of cases, then there is a relation- 
ship between the leaking pressure and the rate 
of cooling, and this relationship will be expressed 
in the foundry as between leaking pressure and 
pouring temperature. 

With this hypothesis, the founder will know 
what he can reasonably expect from an alloy 
used in the case where the nature of the castings 
necessitates pouring beyond the optimum tem- 
perature range. 

In these diverse tests it must not be forgotten 
that the author has worked with ingots taken 
at random in a certain refining shop, and that, 
if he had dealt with other ingots or with scrap, 
he would not have had exactly the same values, 
but the optimum temperatures would not have 
been very different from the first. The difference 
would perhaps be of the order of error of pyro- 
meter readings. 

Finally, it must not be forgotten that pres- 
sures have been measured not on castings, but 
on test-pieces obtained in the most unfavourable 
conditions of cooling, which means that castings 
normally designed and executed have every 
chance of withstanding higher pressures than 
those of the test-pieces. 


Cc tary Tests 


P 


In the tests indicated above the author has 
been forced to neglect all the constant factors, 
except that of temperature, which has been 
chosen as the only variable. It is quite evident 
that a new series of tests can be carried out by 
varying the other factors. 


(Concluded on page 272.) 
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A Pioneer Metallurgist of the 
Nineteenth Century 
By A METALLURGIST 


The British craftsman has always shown con- 
siderable aptitude and skill in the production 
and working of metals, but in no period was 
this more pronounced than in the Victorian 
period, an epoch unrivalled in all recorded 
history of metal-working. Although an era 
noteworthy for its advances in all directions, it 
was especially so in regard to the unprecedented 
metallurgical development which was so _pro- 
nounced a feature of the latter part of the 
nineteenth century. This being so, it will not be 
without interest to make brief reference to the 
work of one of the pioneer metallurgists who 
took such a prominent part in this development. 

This seems to be the more desirable because, 
in these progressive days of intensive produc- 
tion, we are apt to forget, all too soon, the great 
debt we owe to the early metallurgists whose 
contributions to the science of metallurgy did so 
much to assist in adapting metals to meet the 
manifold requirements of industry. 

It is now about a century ago that a young 
doctor in his twenties, holding his first appoint- 
ment as physician to Queen’s Hospital, Bir- 
mingham, found himself in a position, on his 
marriage to an heiress, to follow his inclinations 
without financial anxiety. This young doctor 
was John Percy, the distinguished metallurgist, 
who has very aptly been described as the 
‘Father of British Meta!lurgy.’”’ As a young 
man Perey was always interested in metals, and 
in Birmingham he found himself in the centre of 
rapidly developing metallurgical interests. It 
is not altogether surprising, therefore, to find 
that eventually he abandoned medicine to take 
up metallurgy exclusively. 

This step was of considerable importance to 
the development of metallurgical practice in this 
country. It led eventually to his appointment 
as the first professor of metallurgy at the Royal 
School of Mines, on its establishment in 1851, a 
position which he held with outstanding distinc- 
tion for nearly thirty years. When he first gave 
serious attention to the subject Percy found 
metallurgy practised in this country almost 
entirely as an empirical art, based on close 
observation and constant practice, by processes 
that had been carried on from generation to 
generation, and developed by trial and error, 
with very occasional introduction of new ideas. 

By his teaching and researches, however, Percy 
secured for the metallurgical art a scientific 
basis. It may be said with considerable truth 
that the application of scientific principles to 
British metallurgical practice dated from the 
time of Percy’s appointment at the School of 
Mines in 1851. Percy was a great believer in 
what an old writer has quaintly described as 
“ blowing away the dust of ages with the bellows 
of research.”” In his laboratory at the Royal 
School of Mines he undertook many original in- 
vestigations into abstruse or imperfectly known 
metallurgical problems. His investigations did 
much te explain the reactions that take place 
in the extraction of metals by smelting and other 
processes. Moreover, Percy trained a body of 
scientific workers on whom the scientific develop- 
ment of metallurgy in this country, and also 
abroad, to a large extent rested, and amongst 
whom some of the most honoured metallurgists 
of this country were included. Most of this 
pioneer work, however, was concerned in the 
(direct application of the then-known laws of 
chemistry and physics to the processes employed 
at that time in the extraction of the metals from 
their ores, rather than to a specific science of 
the metals themselves, such as we are more 
familiar with at the present day, and in which 


metallurgical research workers are more parti- 
cularly interested. 

Early in his career he was engaged in inves- 
tigations on the properties of nickel and man- 
ganese, and he made certain discoveries of great 
importance in metallurgical processes, whereby 
his position as a metallurgist was assured. He 
quickly gained the confidence and esteem of those 
engaged in all branches of the metal industry. 
In 1844, at the age of twenty-seven, he was 
elected a Fellow of the Royal Society for his 
original research, an honour that comes to few 
scientific men at so early an age. The results of 
most of his investigations were communicated to 
the world through his well-known volumes on 
metallurgy. In addition he contributed a 
number of important Papers to the Iron and 
Steel Institute, of which he was an original 
member and an honoured member of Council, as 
well as serving as President. 


- Percy’s “ Metallurgy” 

The tirst of his classical works, entitled 
‘“* Metallurgy,’’ was published in 1861, and dealt 
with fuel and refractory materials, but was 
mainly devoted to copper and zinc smelting. It 
proved to be invaluable to smelters of these two 
metals and remained the standard work on the 
subject for many, years. 

In 1864 there followed his volume on iron and 
steel, which proved to be of considerable value 
and assistance to all workers in these materials. 
Next followed a volume on lead in 1870, and five 
years later he published a more comprehensive 
volume on the properties of metals, and on fuel 
and refractories. 

Silver and gold were dealt with in one volume 
published in 1880, but his intention to follow 
this up with a second volume dealing more speci- 
fically with the metallurgy of gold never 
materialised. These five volumes find an 
honoured place on the bookshelves of the older 
metallurgists and metal manufacturers, who still 
tind them valuable for reference purposes; but it 
is to be feared that they are known to the 
majority of the younger generation of metallur- 
gists only by their backs and titles. Every 
student, however, who is keenly interested in, the 
history and development of his subject will be 
well repaid by a careful study of the contents 
of these well written works. 

In publishing these books Percy may be said 
to have created the English literature on the 
subject. He constantly emphasised the national 
importance of metallurgy, reminding his students 
that ‘“‘in proportion to the success with which 
the metallurgic art is practised in this country 
will the interests of the whole population, 
directly or indirectly, in no inconsiderable de- 
gree be promoted.’”’ Percy saw considerable 
changes in the conditions under which metal- 
lurgy was practised, and many of these were 
carried out by men who had passed through his 
hands. Some of his conclusions have, not un- 
naturally, been modified in the light of modern 
metallurgical research, but in the main they are 
substantially as true to-day as when they were 
expounded over fifty years ago. 

Origin of Delta Metal 

It is to the investigations carried out in 
Percy’s laboratory that we owe many of the 
alloys that are so familiar in industry at the 
present time. As an example, Percy suggested 
the hardening of brass by the addition of limited 
quantities of iron, and this was experimented 
upon by one of his students, Alexander Dick, 
who, in 1883, patented what has since become 
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known as Delta metal. By the addition of other 
metals there was subsequently developed a series 
of important industrial Delta metals that are 
characterised by their greater strength, hardness 
and toughness when compared with ordinary 
brass and bronze, and these alloys are now being 
produced on a considerable scale. At the time 
of the patent, Dick’s metal was regarded as a 
wonderful metal in the realm of the harder 
brasses. 

Percy also demonstrated the advantages, both 
in colour and in properties, to be obtained by 
the addition of aluminium to copper, which led 
eventually to the commercial production of alu- 
minimum bronze, which has a beautiful golden 
colour, takes a very high polish and _ possesses 
very considerable ductility. 


Influence on Foundry Practice 

His work on iron and steel is perhaps better 
known since he was the first to deal systematic- 
ally and scientifically, not only with the com- 
mercial production and working of these metals, 
but also to investigate the individual effect of 
numerous elements on the casting and 
mechanical properties of these materials. There 
is little doubt that the development of foundry 
practice in the latter part of the nineteenth 
century was due in na small measure to the ex- 
perimental work conducted by Percy. 

Recognising that a very large proportion of 
the pig-iron produced finds an outlet in the iron- 
foundry, Perey devoted a good deal of attention 
te the composition of cast iron, and carefully 
studied the effect of different constituents, 
especially in their relation to the properties of 
castings produced in general foundry practice. 

It is common knowledge that of all the com- 
pounds of iron, none is to be compared with 
those of carbon in practical importance, and in 
a scientific point of view none possesses greater 
interest. The influence of this element in caus- 
ing variation in the physical properties of iron 
Percy rightly regarded as ‘‘one of the most 
extraordinary phenomena in the whole range of 
metallurgy.’’ Speaking of the great utility of 
iron he says: ‘‘ Ours is emphatically the iron 
age: and it may be confidently asserted that no 
other element has contributed so largely to the 
civilisation and happiness, and, may we not also 
add, paradoxical as it may seem, to the misery 
of mankind. But let us not forget that carbon 
bas done its share in this good and evil work.”’ 

As an original investigator in the interests of 
industrial progress there is little doubt that had 
Dr. Percy been with us still he would have given 
his whole-hearted support to the work of the 
British Cast Iron Research Association, which 
may be said to be continuing on a much larger 
scale the work initiated by his pioneer investiga- 
tions. It is not generally known that the pro- 
ducts of Percy’s numerous experiments are still 
to be seen in the Percy Collection in the Science 
Museum at South Kensington, London. 

In a brief article of this description it is not 
possible to give full justice to the valuable work 
carried out by Percy in the interests of metal- 
lurgical practice in this country, but it is hoped 
that sufficient has been said to show why Dr. 
John Percy will long be remembered and appre- 
ciated as a metallurgical pioneer of outstanding 
ability and scientile attainments. 


South African tron & Steel Corporation 

Dr. H. J. Van der Bijl, presiding at the annual 
meeting of the South African Iron & Steel Industrial 
Corporation, Limited, last week, said that further 
substantial progress had been made in production and 
working results. He announced a 3 per cent. interim 
dividend for the current financial year. The manu- 
facturing profit for the year ended June 30 of 
£669,279 exceeded that of the previous year by 


50 per cent. The Corporation’s works had been fully 
employed last year, while the plant extensions just 
completed would from now onwards supply sufficient 
pig-iron for steelmaking and sale. Considerable pro- 
gress had been made in the consolidation of the 
corporation’s financial 

organisation and control. 
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The Week’s News in Brief 


Trade Talk 


A paRTY oF 400 engineers employed by R. A. 
Lister & Company, Limited, Dursley, Glos, spent 
last Saturday in London, on a sightseeing tour. 

THe Prague Iron Company, which now employs 
4,700 more workers than in 1936, and altogether 
13,900, is blowing in its sixth blast furnace this 
month. 

Tue British STEELWORK ASSOCIATION has removed 
from Artillery House, Artillery Row, Victoria 
Street, to Steel House, Tothill Street, Westminster, 
London, S8.W.1. 

THE FIRST NEW blast furnace to be put into service 
in the United States since 1928 has just been started 
up by the American Rolling Mill Company. It has 
a capacity of 500 tons of iron per day. 

Sir Joun Jarvis, M.P., visited Jarrow recently, 
when he announced that the steel-making plant in 
connection with the industries he was establishing 
in the town would be functioning by the end of 
the year. 

THE HULK of the former Cunard-White Star 
liner ‘‘ Olympic,’’ which has been in process of 
breaking up at Jarrow by Thos. W. Ward, Limited, 
for nearly two years, left the Tyne recently for 
Inverkeithing to complete dismantling. 

AN ORDER FOR A 10,000-ton cargo steamer for the 
Tatem Steam Navigation Company, Limited, Car- 
diff, has been secured by William Pickersgill & 
Sons, Limited, Sunderland. The engines will be 
installed by Richardsons, Westgarth & Company, 
Limited, Hartlepool. 

FOLLOWING THE SALE of its freehold works, plant 
and stock-in-trade, Wm. Roberts (Tipton), Limited, is 
to be wound up voluntarily. Notices will shortly 
be issued to shareholders calling a meeting to con- 
sider the winding-up proposal. A declaration of 
solvency has been filed. 

Sir ALEXANDER GILL will be inducted as President 
of the Institute of Transport and will deliver his 
Presidential address at the first ordinary meeting 
of the Institute for the session 1937-38, which will 
take place at the Institution of Electrical Engineers 
on Monday, October 11. 

THE STERN FRAME OF “‘ 552,” the sister-ship to 
Queen Mary,’’ a steel casting weighing 90 tons, 
was conveyed through the streets of Glasgow to 


The Apparent-Density Test-Piece 
(Concluded from page 270.) 

The influence of the runners in pouring test- 
pieces run with runners of different sizes may 
well be examined. Equally, the effects of the 
method of pouring, either top or bottom, would 
make an interesting study. Another would con- 
sist in observing the effects of feeding heads; by 
varying the size of these one could determine 
mathematically the smallest head necessary and 
sufficient to obtain a pressure-tight casting, 
which would lead to a reasoned economy in the 
we'ght of metal poured, and thus in the melt- 
ing loss. 

Finally, if the foundryman, for unavoidable 
reasons, has tou change his sands, a rapid test 
would permit him to determine the effects of this 
in advance. 

These tests are fundamentally very simple to 
carry out, only demanding care and method, and 
the author has performed some with the means 
at his disposal, and although they are insuffi- 
ciently exact to be set out here, they have, how- 
ever, encouraged the author to write the present 
Paper. 

To conclude, the author wishes to indicate that 
the pilot test-pieces having played their part, 
ene can adopt a definite test-piece which is per- 
fectly suitable for the purpose and which, taken 
in duplicate for each cast, should then provide 
evidence capable of telling the foundryman 
whether he can machine his castings without too 
much risk, if pitting comes from the metal or 
the mould, and whether the mechanical tests 
which are .to be carried out will be measured on 
a sufficiently sound alloy to be acceptable. 


Clydebank from Parkhead Forge last Thursday. A 
special 20-wheeled conveyor truck was used, and the 
eight miles journey occupied three hours. 

THE BUSINESS OF Joshua Bigwood & Son (1930), 
Limited, engineers and ironfounders, of Wolver- 
hampton, has passed into the hands of Mr. W. J. 
Merifield (chairman of London Industrial Finance 
Trust, Limited), following upon the death last May 
of Mr. Thomas Hartley, who bought the business 
in 1920. 


Personal 


Lorp NurFieELp has been appointed President of 
the Institution of Production Engineers, in succes- 
sion to Lord Sempill. 

AFTER 35 YEARS’ SERVICE with John Lang & Sons, 
Limited, Johnstone, Mr. Walter H. Downie has 
retired. He received a wallet of notes from his 
fellow employees. 

Mr. F. J. R. Mives has been elected Master of 
the Worshipful Company of Founders, in succession 
to Mr. W. Christopher. Mr. C. H. Woodfield be- 
comes the new Upper Warden, and Mr. S. A. 
Warner the new Under Warden 

Mr. Jas. A. THomasson, on his retirement from 
the position of cashier with Jackson & Brother, 
Limited, ironfounders, of Well Street, Bolton, has 
received a presentation from the staff and work- 
people. He has been associated with the firm for 45 
years. 


Wills 


House, A. E. S., managing director of 
Swift & House, Limited, ironfounders, 

Lewis, Davip, of Merthyr Tydfil, for 
twenty years chief engineer at the 
Dowlais Iron and Steel Works .. £13,311 


£17,405 


Obituary 


Mr. Witt1AM ARTHUR WARREN, a director of 
Wales, Limited, wire mattress and bedstead makers, 
of Birmingham, has died, aged 77. ; 

Mr. Ropert GREENHALGH, manager and chairman 
of directors of Greenhalgh & Company, Limited, 
colliery engineers and ironfounders, Atherton, Lan- 
cashire, died on September 15, aged 82. 

Me. Sam Rotiinson, a director of William Rollin- 
son & Sons, Limited, engineers, Basford Ironworks, 
Nottingham, has died, aged 73. Mr. Rollinson 
joined the firm 57 years ago, being appointed a 
director when it became a limited company in 1911. 


New Companies 


i i & Sons, 
Chancery Lane, London, W.C.2.) 

Hunter’s Foundry Requisites, Limited, Adams 
Street, Walsall, Staffs.—Capital, £1,000. Directors: 
D. G. Hunter, S. Clements, and D. E. T. Tanfield. 

F. & C. Non-Ferrous Foundries, Limited, 407, 
Montrose Avenue, Trading Estate, Slough, Bucks.— 
Capital, £500. Directors: C. F. Collins and V. 
Fisher. 

MacArtney & Company, Limited, Church Street, 
Warrington.—Capital, £100. Tron and brass 
founders. Directors: W. MacArtney and D. H. 
MacArtney. 

Maiden & Company, Limited, Alexandra Street, 
ilyde, Ches.—Capital, £10,000. Iron and _ brass 
founders, mechanical engineers, etc. Directors: J. 
Vallender, F. Tinker, and H. O. Bourne. 


Correction.—In our description of the Exhibition 
stand of John Macrae, Limited, 6, Racquet Court, 
London, E.C.4, (printed in the Journat for Sep- 
tember 16, page 215), the word “ stack ’’ in- 
advertently was used in the sentence, ‘‘ This design, 
it will be remembered, uses a forced-draft stack.”’ 
This, of course, should have read ‘‘ forced-draft 
system.”’ 
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Company Meeting 


Vulcan Foundry, Limited 


The annual meeting of the Vulcan Foundry, 
‘Limited, was held in London on September 22. Mr. 
WattER WoopsBIne ParisH (chairman), who pre- 
sided, said that though they had not returned to 
the days when they could keep the shops running 
with a continuity of locomotive orders which regu- 
larly absorbed all normal overhead expenses, they 
could point to a profit on manufacture account which 
was not only higher than it had been since 1930, 
but enabled a dividend out of earnings to be recom- 
mended, though at the expense to a certain extent 
of the amount brought forward from 1936. The 
company’s order-book indicated plenty of work 
ahead; would that he could translate that into 
plenty of profit ahead, but the rise in raw material 
and the difficulty in obtaining supplies were factors 
which made estimating a matter of the greatest 
difficulty. 


Company Reports 


Hopkinsons, Limited. 
cent. 

Broom & Wade, Limited.—Half-yearly dividend on 
the 6 per cent. preference shares. 

British Aluminium .Company, Limited.—Interim 
dividend of 4 per cent. on the ordinary shares. 

Incandescent Heat Company, Limited.—Net profit 
for year ending December 31, 1936, of £12,660. 

British Piston Ring Company, Limited.—Final 
dividend of 174 per cent., making 25 per cent. for 
the year. 

United Steel Companies, Limited.—Final dividend 
of 6 per cent., making 84 per cent. for the year 
ended June 30. 

Platt Bros. & Company (Holdings), Limited.— 
Dividend for half-year on the 44 per cent. cumulative 
preference shares due September 30. 

J. Blakeborough & Sons, Limited.—Net profit for 
year to June 30, after providing for depreciation 
and taxation, £39,626; brought in, £5,491; prefer- 
ence dividend, £5,380; fees, £900; interest on 7 per 
cent. (20-year) cumulative notes, £4,305; provision 
for redemption of notes, £5,420; to general reserve, 
£5,000; dividend of 10 per cent. on the ordinary 
shares, £11,700; carried forward, £12,412. 

Petters, Limited.—Net profit for the year ended 
March 31, £117; brought in, £13,574; carried for- 
ward, after payment of preference dividend for the 
half-year to September 30, 1936, and interest on 
funding certificates for the year to July 15, 1937, 
£6,941. It is proposed that the preference dividend 
shall, from March 31, 1937, be reduced from 74 per 
cent. to 5$ per cent., in return for a capital bonus 
of £40,000 in the form of one ordinary share for 
every five preference shares held. 


Interim dividend of 24 per 


Contracts Open 


Frome, October 6.—Providing and laying of 210 
yds. of 10-in. dia. spun-iron rising main, for the 
Urban District Council. Parker, Pearson & Ross 
Hooper, engineers, Dallas Chambers, Chippenham, 
Wilts. (Fee £1, returnable. ) 


Notes from the Branches 


Lancashire.—The Lancashire Branch of the 
Institute of British Foundrymen opens the new 
session on October 2, when Mr. N. P. Newman 
will read a Paper on ‘‘ How to Reduce Core- 
making Costs,’’ at the Engineers’ Club, Albert 
Square, Manchester, at 4 p.m. In the evening 
there will be a whist drive and dancing, whist 
commencing at 7 p.m. and dancing proceeding 
from 8.30 until 11.30 p.m. 


Forthcoming Event 


UNTIL OCTOBER 2. 
Engineering and Marine Exhibition :—Incorporating the 
Foundry Trades’ Exhibition and the Welding Exhibi- 
tion, at Olympia, London, W.14. 
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WE CORDIALLY INVITE YOU TO 


VISIT OUR STAND 


AT THE 


FOUNDRY TRADES EXHIBITION 
No. 21. ROW G. 


GROUND FLOOR 


i] 
g 


THERE WILL BE SPECIAL DISPLAYS OF : 


Moulding Sands, Basic Refractories, Insulating Materials, Firebricks, Silica Bricks, 
Cements and Plastic Refractories. 


GENERAL REFRACTORIES LIMITED 


Head Office: 
GENEFAX HOUSE, SHEFFIELD 


Telephone: 31113 (6 lines) ' Telegrams: ‘* Genefax, Sheffield” 


London Office: 
RUSSELL HOUSE, ADELPHI, W.C.2 


Telephone : Temple Bar 3511 Telegrams: ‘‘ Genefax, Rand, London” 


Manufacturers of heat resisting and heat insulating materials of every description 
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Raw Material Markets 


Although easier conditions are ruling in the pig- 
iron market at present, this is likely to be only a 
temporary phase, and the stringency which has 
prevailed for so long is expected to be felt more 
acutely towards the end of the year. With regard to 
the ore position, it is understood that the Swedish 
Government will shortly pass legislation to allow 
the export of an increased tonnage to this country. 


Pig-lron 


MIDDLESBROUGH.—There are no stocks of 
Cleveland foundry iron available, and deliveries are 
being strictly rationed, as the output is totally 
inadequate to meet current requirements. Exports 
abroad are impossible to arrange, while the tonnage 
despatched to Scottish consumers is only very small. 
New business is not welcomed, as there is certain 
to be a large number of this year’s orders still to 
be completed in 1938, and prices will come up for 
revision at the end of the year. No. 3 Cleveland 
G.M.B. is quoted at 101s., No. 4 foundry and No. 4 
forge iron at 100s., and No. 1 foundry at 103s. 6d., 
delivered in the Middlesbrough district. Consumers 
of hematite are now receiving better deliveries, in 
spite of the fact that the steelworks’ requirements 
are still heavy. Furthermore, exports are on a 
better scale and arrears are being gradually over- 
come. East Coast mixed numbers are quoted at 
122s. 6d. delivered on the North-East Coast, 128s. in 
Sheffield, and 133s. 6d. in the Midlands. 

LANCASHIRE.—The position in this area does 
not seem to have changed materially, and there is 
still a heavy demand for pig-iron, against which 
the supply remains insufficient. Offers of Derby- 
shire and Staffordshire brands of No. 3 foundry iron 
for delivery in the Lancashire price zone are all on 
the basis of 109s. per ton, with Northamptonshire 
No. 3 at 107s. 6d., and Derbyshire forge iron at 
from 104s. to 106s., according to the class of 
consumer. East Coast brands of hematite are now 
more easily procurable, but supplies of West Coast 
material are on the short side. For delivery in the 
Manchester area, West Coast hematite is quoted at 
around 131s. and East Coast at 130s. 6d. 

MIDLANDS.— Although most consumers are still 
well employed, some users of pig-iron are not so 
insistent in their inquiries, and, as a result, de- 
liveries to other destinations have been heavier. 
Even so, no stocks have been accumulated. Con- 
tracts are being renewed in nearly every case, and 
consumers are now showing little interest in Con- 
tinental or American iron. The controlled prices 
for ordinary No. 3 foundry iron remain at 103s. 6d. 
for Northants No. 3, and 106s. for Derbyshire, 
Lincolnshire and North Staffordshire No. 3, which 
prices include delivery to Birmingham and Black 
Country stations, with 11d. per ton extra for delivery 
into works. The demand for hematite remains sub- 
stantial, but makers are unable fully to meet con- 
sumers’ inquiries and delivery arrears still exist, 
although the position has improved to some extent. 
The controlled prices of hematite are £6 13s. 6d. 
for East Coast No. 3 and £6 14s. 6d. for West Coast 
mixed numbers, delivered to Midland stations, with 
ls. 6d. per ton extra if delivered to consumers’ 
works. Good business continues to be done in 
special-quality irons. Refined pig-iron is at a mini- 
mum of £8 2s. 6d., while the price of low-phosphorus 
iron varies from £6 10s. to £7 5s., delivered the 
Midlands. 

SCOTLAND.—Makers are anxious to work off 
their existing commitments before entering into new 
business, and, although supplies are freer, there is 
still quite a considerable tonnage awaiting despatch 
under earlier contracts. No. 3 foundry is quoted at 
113s. f.o.t. furnaces, with No. 1 at 115s. 6d. Sup- 
plies are still coming in from the Continent. No. 3 
Cleveland iron is quoted at 104s. f.o.t. Falkirk, and 
107s. f.o.t. Glasgow. Steelworks remain very busy 
and supplies of pig-iron have improved. Mixed 
numbers of hematite are quoted at 123s., Scottish 
basic at 107s. 6d., and English and Indian basic at 
100s., all less 5s. rebate, delivered steelworks. 


Coke 


Conditions on the foundry-coke market remain 
very firm, and collieries have full order-books. It 
is expected that the present prices will remain in 
force until the end of the year, when increases are 
almost certain to be made. For delivery to Birming- 


ham and district, the minimum price for Durham 
foundry coke is 52s. 6d., while Welsh coke is quoted 
at from 52s. 6d. up to 69s. per ton. 


Steel 


While the steel market has a quiet appearance, 
industrial activity continues unchecked. In nearly 
all departments the works are operating at capacity, 
and are finding it difficult to make any impression 
upon the accumulation of orders on their books. 
In these circumstances, the makers are concentrat- 
ing wpon supplying consumers with the material 
most urgently required, and schemes with this object 
in view have been arranged with branches of the 
consuming trades. The situation of the steelworks 
is more satisfactory as a result of the heavier home 
production of basic iron and the larger imports. The 
demand for semi-finished steel is unrelaxed, and, 
although there has been some improvement in the 
quantities reaching this country from the Continent, 
they have been insufficient to fill the gap between 
the production and consumers’ requirements. The 
pressure to obtain deliveries of finished steel 
materials is particularly severe. It is almost impos- 
sible to place orders for delivery this year, and most 
of the makers will enter 1938 with a heavy tonnage 
of unexecuted orders on their books. Export busi- 
ness has become quieter, but a considerable amount 
of material is being shipped abroad against old con- 
tracts. 


Scrap 


There continues to be no difficulty in disposing 
of all descriptions of iron and steel scrap at current 
firm prices. Additional purchases have been made 
abroad by the British Iron and Steel Corporation, 
and the supply position is easier than for a long 
time past. In most areas, it is reported that 
independent merchants are importing less material 
from the Continent. 


Metals 


All metals slumped badly on Wednesday, the de- 
cline being attributed to speculative liquidation. 
Business remains in a somewhat unsettled condi- 
tion, but the general tone of the non-ferrous metal 
markets is quite good. A feature of the past week’s 
trading has been the pronounced decline in Japanese 
inquiries, except in the tin market. 


Copper.—Prices have continued to fluctuate. Con- 


sumption remains heavy, and recently more interest 
has been taken in refined metal by consumers in 
this country. There appears to have been a decline 
in the inquiry from Japanese sources. Her 
armament requirements are known to be heavy, but 
financial considerations must play a part. A quiet 
tone has prevailed in the United States market. The 
domestic quotation has been reduced to 13 cents per 
lb. New York. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £51 16s. 3d. to £51 17s. 6d.; 
Friday, £51 3s. 9d. to £51 5s.; Monday, £50 12s. 6d. 
to £50 13s. 9d.; Tuesday, £50 10s. to £50 12s. 6d. ; 
Wednesday, £47 15s. to £47 16s. 3d. 

Three Months.—Thursday, £51 16s. 3d. to 
£51 17s. 6d.; Friday, £51 3s. 9d. to £51 5s.; Mon- 
day, £50 12s. 6d. to £50 13s. 9d.; Tuesday, £50 10s. 
to £50 12s. 6d.; Wednesday, £47 15s. to £47 16s. 3d. 

Tin.—There is little change to report in the tin 
market. Consumption remains on a heavy scale. 
According to figures published in The Hague Statis- 
tical Bulletin of the International Tin Research and 
Development Council, world production of tin fell 
from 17,100 tons in June to 15,900 tons in July of 
the current year, while world consumption decreased 
from 14,990 tons to 14,700 tons. In the 12 months 
ended July, 1937, world consumption increased by 
nearly 12 per cent. over the consumption for the 
preceding 12 months. World visible stocks of tin 
increased by 122 tons in August, 1937, toe 25,164 
tons, equivalent to 14.1 per cent. of the current 
annual rate of consumption. World production of 
tinplate in the year ended July, 1937, reached a re- 
cord figure of 4,066,000 tons (against 3,353,000 tons 
in the preceding year). Japan has taken up heavy 
supplies of tin in Singapore, fearing the imposition 
of sanctions. 
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Official quotations were as follow :— 

Cash.—Thursday, £260 12s. 6d. to £260 15s.; 
Friday, £257 to £257 10s.; Monday, £252 to 
£252 5s.; Tuesday, £254 15s. to £255; Wednesday, 
£246 to £246 5s. 

Three Months.—Thursday, £259 5s. to £259 10s. ; 
Friday, £256 5s. to £256 7s. 6d.; Monday, £251 to 
£251 5s.; Tuesday, £253 10s. to £253 15s. ; Wednes- 
day, £244 10s. to £244 15s. 

Spelter.—Japanese attempts to procure supplies of 
high-grade zinc appear to have been frustrated by 
the small tonnage available. There is less activity 
among galvanisers at the present time. Unable to 
obtain further supplies of high-grade metal, Ameri- 
can consumers have had to divert their attention to 
g.o.b.’s. 

Daily market prices :— 

Ordinary.—Thursday, £20 8s. 9d.; Friday, 
£20 3s. 9d.; Monday, £19 16s. 3d.; Tuesday, 
£19 17s. 6d.; Wednesday, £19 2s. 6d. 

Lead.—This market has displayed a good tone 
recently, and the demand has been quite satisfactory. 
Russia has again put forward inquiries, but Japanese 
orders have dried up. The world’s smelter output 
of lead in July amounted to 139,797 metric tons, 
according to the Metallgesellschaft, making a total 
of 950,577 tons for the seven months of the year, 
against 833,575 tons in the corresponding period of 
last year. The ‘‘ Ministry of Labour Gazette ”’ 
records a further big drop in the estimated cost of 
building plans approved by local authorities in 
August. The total cost involved in the plans 
approved amounted to £5,689,300, as compared with 
£7,454,500 in August, 1936—a fall of 23.7 per cent. 
The July total was about 9.5 per cent. down. For 
the first eight months of this year the total value of 
plans approved is £74,369,800—nearly 7 per cent. 
below the corresponding period of last year. The 
housing total is £43,996,300, compared with 
£51,159,200, a fall of about 14.7 per cent. The 
United States price has been lowered to 6 cents 
per lb. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £20 17s. 6d. ; 
Friday, £20 1ls. 3d.; Monday, £20 5s.; Tuesday, 
£20 5s.; Wednesday, £19 8s. 9d. 

Scrap.—Business has not expanded so much as had 
been expected, but, in view of the unsettled con- 
ditions prevailing in the metal market as a whole, 
this is scarcely to be wondered at. The outlook 
remains quite satisfactory, and consumers are known 
to have substantial requirements. Prices are lower. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £82; rolled, £67; cast, £42; 
foil, £94 to £98. Copper, £48 to £50; braziery, 
£46. Brass (clean), £30 to £33. Zinc, £14. Lead, 
£18 10s. Gunmetal, £49 to £51. 


Lead Mining in Britain 


A mine which has been derelict for thirty-five 
years was recently started up at Middleton-in-Tees- 
dale. It is the Coldberry lead mine which, prior to 
1902, had been worked by the London Lead Com- 
pany for more than three hundred years. In 1902, 
however, the mine was closed down. 

The Coldberry mine is only one of a number of 
lead mines which recently have been brought into 
operation again after years of idleness. Among 
others, a working has been opened recently in the 
Leadhills district of Lanarkshire, while operations 
are in progress in the Greenside mine in the Lake 
District, and also in Cardiganshire. Until a few 
years ago the Greenside mine had worked con- 
tinuously for 110 years. Until recently almost the 
complete output of lead in Britain was produced 
by the Darley Mill Close mine in Derbyshire and 
the Halkyn mine in Flintshire. 


Mechanical Properties of Some Tin Bronzes 

The proportion of tin used in bronzes intended for 
cold-working may amount to 7 or 8 per cent. 
usually, but recent work suggests that there are 
advantages attaching to the use of as much as 
14 per cent. of tin. Dr.-Ing. H. Lepp, of the 
Compagnie Générale d’Electro-Metallurgie of Paris, 
has found greatly improved elongation and malle- 
ability in bronzes of this kind which have been 
properly degassed. His results are summarised in a 
new Technical Publication, Series D, 3, issued by the 
International Tin Research and Development Council, 
Manfield House, 378, Strand, London, W.C.2, from 
whom copies may be obtained free of charge. 
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Make your own core oils 


HM Leading foundries find that by using d t 

“Kordek,” the new all-purpose sand binder, On) Cul your 
they can cut costs by as much as 50%. 

“Kordek” is a dry binder which makes core 

production more economical and gives the 


binder costs 


You simply feed “‘Kordek” to your mill 
along with your sand and a small quantity of 


oil and water. Thus you obtain any degree of ' 
bond, green or dry, at the lowest possible wit 


cost. 
Test KORDEK IN YOUR FOUNDRY AT ORDE 


OUR EXPENSE. A trial will cost you nothing 
and will prove how “ Kordek” can cut binder THE ALL-PURPOSE BINDER 


costs in your foundry. Mixings and a working OR CORES AND FACINGS 

sample will be supplied free of charge. One F 

of our technicians is also available for demon- Manufactured by 

stration and advice. CORN PRODUCTS COMPANY LTD., Bush House, Aldwych, London, W.C.2. 


BRANCHES: MANCHESTER: BIRMINGHAM: LEEDS: BRISTOL: 
NEWCASTLE: GLASGOW FACTORY: MANCHESTER 


Supplied to any 
specification between 
limits of 2°00 and 3°50% 
Carbon and ‘50% and 
3°50°) Silicon 

ACTUAL ANALYSIS 

CERTIFICATES ARE 


AVAILABLE WITH 
EACH DELIVERY 


@ Typical Cylinder Pig Iron Specification 
TOTAL CARBON- - 2-70% 


SILICON - - 1-80% 
MANGANESE - :90% 
SULPHUR - = - = 706% 
PHOSPHORUS - - 


@ Typical Malleable Pig Iron Specification 


TOTAL CARBON - 
SILICON - © © +*75% 
SULPHUR - + 
PHOSPHORUS 
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RAW MATERIALS—PRICE LIST 
(Wednesday, September 29, 1937) 


COPPER Ferro-molybdenum— PIG-IRON PHOSPHOR BRONZE 
£ s. d. 70 /75% carbon-free .. 4/91b.Mo. Coas dT 
Standard cash a .. 4715 0 Ferro-titanium— N.E. Coast (d /d Tees-side area)— St a oe 
Three months .. .. 4715 0 20 /25% carbon-free Qd. 1b, Foundry No. 1 
Best selected .. .. 0 80 /85% .. . 9/3 1b. (nom.) orge No. 4 --  100/- ota. 
Sheets & © Tungsten “metal powder— Hematite No.1 .. 123 /-* 
India 6512 6 98 /99% .. .9/5 1b. (nom. Hematite M /Nos. .. 122 /6* = 
) Del 73 fi 
Wire bars .. a Ferro-chrome— 10% he 
Ingot bars... OO 2/4% car. .. .. 3415 0 NW. Coast— 
HO 5815 0 416%. car. 0 15% phos. cop. £38 above B.S. 
Off. av. cash, August .. 57 3 104, 6 180% car. 0 0 Phosphor 
Do., 3 mths., August .. 57 7 13 8 /10% car. Mall on = 
Do., Sttlmnt., August .. 57 3 93 Ferro-chrome— 
Do., Electro, August .. 64 1 8 Max.2% car. .. .. 36 0 0 : ICK 
Do. BS. August 16 4 10, 38 5 0 Midlands (d /d Birmingham dist.)— NICKEL SILVER, ib 
wire bars, Augus 5 Max. 0.5% car, .. 4100 Staffs No. 4 forge .. ve 103 /- aa 7 7 
Solid drawn tubes . 133d. 70% carbon- free .. 10d. Ib. » No.3 fdry. .. 106 /— 1 
Brazed tubes 133d. Nickel—99.5 /100% . .£180 to £185 Northants forge .. --  100/6 To 9 in. wide 1/3 to1/9 
Wire 93d. “F” nickel shot .. ..£165 0 0 »  fdry.No.3 .. 103/ To 12 in. wid i 
Ferro-cobalt, 98 /99%  ..8/6 to 8/9 lb. fdry. No.1... 106 /6 To 15 
Solid drawn tubes 123d. Ferro-manganese— a fdry. No.1 .. 109 /- To 25 to /103 
ods, extd. or r 76 /80% export .. £22 0 0 Scotland— ities i 
Sheets to 10 w.g. .. PMotallic Foundry, No. 1, f.o.t. 115 /6 Wire round— 
g vo. to 10g 1/6} to 2/1} 
ire id. 94 /96% carbon-free .. 1/3 lb. No. 3, f.o.t. 113 /- with extras accordi to 
Yell Special 5ths quality turning rods in 
ellow meta 8 ee id. basis 2-ton lots. ” Falkirk . . 104 /- traight | 1/5 
Scottish hem. M /Nos. d /d 123 /-* straight lengths, upwards. 
TIN AMERICAN IRON AND STEEL t 
H - 1 
243 0 0 IGH-SPEED TOOL STEEL Sheffield (d /d district)— At Pittsburgh unless otherwise stated. 
Three months ou .. 24410 0 Finished bars, 14% tungsten 3s. 10d. Derby forge ; = 100 /6 Dols. : 
English 246 0 0 Finished bars, 18% tungsten 5s. Od. »  fdry. No. 3. 103 /6 No. 2 foundry, Phila. .. 25.76 i 
Per Ib. net, d/d buyers’ works. forge 106 /6 No. 2 foundry, Valley .. .. 24.00 1 
stern 250 0 0 and squares, 3 in. W.C. hematite .. —:128/6* ic, Valley 28.5 1 
and over . 4d. Ib. Malleable. Valley .. 24.00 1 
Off. av. cash, August 26415 1} Rounds and squares, under Lancashire (d /d eq. Man.)— 
vashire (d /d eq. Man.) F of 
Do., 3 mths., August 263 0 103 Sin. to fin. .. 3d. Ib. erro-mang. 80%, seaboard .. 102.50 1 
Sttimt., August .. 26415 5 Do., under fin. to,in. .. 1/- Ib. Derby fdry, No. 3 109/- —O.-h. rails, h’y, at mill -. 42.50 
ugus 5 5} Flats, }in. 4 under Staffs fdry. No. 109 /- Billets .. .. 387.00 
lin. x Qin... Sd. lb. Northants fdry. No. 107 /6 Sheet bars 37.00 
SPELTER Do., under in. x fin... 1/- Ib. Cleveland fdry. No.3... Wire rods ‘ 
Ordinary .. 28 Bevels of approved sizes Glengarnock, No. 3 140 /- Cents. 
Remelted .. and sections. 6d. Ib. Clyde, No. 3. 140 /- Iron bars, Chicago 2.40 
Eglinton, No.3... 140/- 2.9 
Zincdust .. .. .. 29 0 0 South Wales (West)—£ s. d. £5, d. 140/- Steel hoops 2.40 
Zino ashes .. Mee Heavy steel, best 3 7 6to3 10 0 — * Subject toa rebate of 5s. per ton under Sheets, black, No. 24 3.15 
aver., August 24 4 335 Mixed iron and Sheets, galv., No. 24 .. 3.80 
ver., spot, August .. 24 2 9} steel .. 3 5 Oto3 7 6 Wire nails a 220) 
Heavy cast iron 3 7 6to3 10 0 FINISHED IRON AND STEEL Plain wire hs ++ 2.90 
LEAD Good machinery 40 0 Usual district deliveries. 
Soft foreign, ppt. .. — a a [A rebate of 15/- per ton for steel sections, 7 
Empire (nom.)  ... evelanc plates and joists is obtainable in the home COKE (at ovens) 
English Heavy steel, best 3 6 6to3 9 trade under certain conditions.) Welsh foundry 42/6 
Aver. spot, August 212 Bars (cr.) .. 13 5 0to13 15 Durham foundry 36 /6 
and bolt iron ll 12 6to1l2 2 6 ssh 
oops 14 2 6 ish foundry ee 2 
Midlands— fi 
we £100 to £105 Short heavy steel 317 6to4 0 0 2 6 
Sheet and foil... ib. Bolts nuts, fin. x 4 in. 
‘ 5 = i 
rought Steel 1710 Oandup. 35 18 to 26 / 
ZING SHEETS, &c. 40 0t4 50 to 52/- 
Zinc sheets, English 33 10 0to34 0 0 5 Plates, ship, etc. 11 8 Otoll 10 6 20 x 10 36 36 
Do.,V.M. ex-whse.33 10 0 to 34 0 0 10. 28/6 
Rods wing yes pits. 6 20x14, 22 /6 to 23 /- 
Heavy steel, best 3 4 6to3 7 O Tes 12 0 28x20 46 /— to 46 /6 
ANTIMONY Ordinary cast iron 4 7 6to4 10 0 0 6 20x10», 32 to 32 /6 
English... 92 10 10 o Cant iron borings 2 Rounds and squares, in 
inese, ex-whse. (nom.) .. 82 10 2 
Chines, en: ( m.) 10 to in 12 0 6 SWEDISH CHARCOAL IRON & STEEL 
(Untested) in. to bi in. 0 Oto£fl3 0 
QUICKSILVER London—Merchants’ buying prices, Flats—8 in. wide and over ll 5 6 weg —_, oo) 23 
£20 0 Oto £22 0 
Quicksilver 9 . BR 8 delivered yard. », under 8 in. and over 5in. 1110 6  Barsandnail- 
(clean) ae 0 0 Rails, heavy rods, rolled, 
FE rass Fishplates .. 14 2 6 basi y 
yin Tea lead... Black sheets, 24g. (4-t. lots) 1515 Keg steel 5 
g. eg steel .. £30 0 O0t0£35 0 0 
silicon Zine Galv. cor.shts. ( ,, ) 1910 0 Faggotsteel £20 0 Oto £25 0 0 
18% Galv. fencing wire, 8g. plain 20 5 0 dead soft £19 0 Oto£20 0 
Billets, soft, 100-tonlots .. 717 6 All per English ton, f.o.b 
35 /50% 12/8 1b. Va Shaped Pe Sheet bars .. [Subject to an exchange basis of 
b : . Va. ack pewter .. 10 0 0 Tin bars : 75m 0 Kr. 19.39 to £1.] 
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AVERAGE MONTHLY PRICES OF FURNACE COKE D/D MIDDLESBROUGH 


Yearly 
average. 


December. 


+e 


November. 


October. 


~ 


September. 


- 


August. 


MOSM 


July. 


SOE 


June. 


BESS ac 


May. 


rte 


April. 


March. 


February. 


January. 


| 


Year. 


Ge 


|| Five months. 


* Strike period. 


5 


13, RUMFORD STREET, LIVERPOOL. 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


WILLIAM JACKS COMPAN 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


ZETLAND ROAD, 
MIDDLESBROUGH. 


Pp Lead (soft foreign, prompt) 
« 
Se 2/6 Sept. Bept. 23 .. 2017 6inc. 2/6 
Sept. 23 » 24 .. 211 Sdec. 6/3 
» 2 12/6 100 /- 6/3 
1/3} » 28 .. 20 5 change 
sis » 28 2/6 4 175/- . » 2 .. 19 8 Ddec. 16/3 3 
d. » 29 
d. 
d. 
d. Sept. 23 Be 2 Sept. 23 a 
d. » 24 72 » 2 
” 28 55 ” 28 
” 29 175 ” 29 
in 
1907 on 4 | | 
9} 1908 16 | 
94 1909 ee 16 | 
1910 oe 18 | | 
04 17 | | ja 
ioe | | | | | | | | 
84 1916 1 } | 
1918 15 | | | ies 
” 7 | | | 
11 é 4 
1926 ee ee 2 | 
1 | 
1 | = 
1934 ee ee 1¢ | | Be 
1935 ee ee 0 | 
2 | | | | 
= 
/9 FOR EVERY TYPE OF CASTING 
a 
= 
/6 
/6 
/6 
0 
0 
0 
0 
3, HOPE ST., GLASGOW, C.2. 
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SITUATIONS VACANT AND WANTED 


OREMAN or Assistant desires change. 

Experienced high-class engineering, general 
jobbing, repetition. High duty, ordinary cast 
irons. Keen and energetic. Guaranteed to get 
results. Age 32.—Box 570, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


KF OUNDRY Manager desires position 
Thorough practical and technical training 
all branches iron and non-ferrous work 
Specialised knowledge of cupola, metallurgy, 
and mixing of metals for high-grade engineer- 
ing and vitreous enamelled castings. Good 
organiser; get results.—Box 590, Offices o 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ETALLURGIST, age 30 years, requires 

position of responsibility. Experienced in 
chemical analysis of metals, refractories, fuel, 
microscopy and heat-treatment. Foundry prac- 
tice. Salary required, £300 per year.—Box 586. 
Offices of THe Founpry Trapr JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


YOUNG practical Foundryman, present 
working N.E. coast, good connection, own 
car, open to take another Agency.—Box 588, 
Offices of Tne Founpry Trapk JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


(CHEMIST required with practical experi- 
/ ence in C.I. Centrifugal Die-Casting. 
Only experienced men need apply. State 
experience, age, salary, and fullest particulars 
to: Box 554, Offices of THe Founpry TRADE 


Journat, 49, Wellington Street, Strand, 
London, W.C.2. 
HEMIST . wanted for Sicinens Steel 
Foundry. Must have good experience. 


State age, experience, and salary expected.— 
Box 584, Offices of THe Founpry TRape 
Journnat, 49, Wellington Street, Strand, 
London, W.C.2. 


66 ENGINEER'S GUIDE TO SUCCESS” 

—shows the way to qualify for pro- 
motion by studying at home with The T.I.G.B. 
Write to-day for this Great Gride, which alone 
gives the Regulations for A.M.Inst.C.E., 
A.M.I.Mech.E., A.M.I.E.E.,  A.F.R.Ae.S., 
C. & G., etc., and which contains the world’s 
widest choice of engineering courses—over 200 
—covering all branches. Training until Suc- 
cessful Guaranteed.—THe TECHNOLOGICAL INsTI- 
or Great Britain, 151, Temple Bar 
House, London, E.C.4. (Founded 1917. 20.000 
Successes. ) 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of Tur 
Founpry Trape JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


OUNDRYMAN with 20 years’ experience 
as foundry manager and foreman desires 
similar position. Vast experience in iron, brass, 
steel and aluminium castings for marine and 
locomotive engineering. Good estimator, plate 
machine, metal mixer, green, dry and chill 
mould casting. (308) 


MACHINERY 


OREBLOWING Machines. Firm of Ivon- 
founders would like prices and catalogues 

of same from makers.—Box 592, Offices of Tur 
Founpry TRADE JournaL, 49, Wellington 


Street, Strand, London, W.C.2. 


MACHINERY—C ontinued 


MISCELLANEOUS 


WO new, unused, Britannia Jolt-ram 
Machines with pattern-draw. Two new 
Utard Jolt-strip Moulding Machines offered at 
reduced prices. Absolutely new. Also one 
new latest type Keith-Blackman efficiency Fan. 
A.c. current.—Box 578, Offices of THe FounpRy 
TrRap—E JournaLt, 49, Wellington Street, 
Strand, London, W.C.2. 


*Phone 98 Staines. 


CYLINDRICAL Tank, 31 ft. by 5 ft. 6 in. 
Tilghman Belt-driven Compressor, 130 c.f. 

at 100 lbs. 

8-in. Roots Blower, as new. 

Vertical Crosstube Boiler, 9 ft. 
80 lbs. 

Sand Mixer, twin Z blades, pan 30 in. by 
30 in. by 23 in. 

HARRY H. GARDAM & CO., LTD., 
STAINES. 


by 4 ft., 


AND MIXERS AND AERATORS.—The 
Breakir Centrifugal Machine is 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works. 
Ecclesfield, Sheffield. 


ILGMAN CABINET SAND-BLASTING 
OUTFIT, complete with 65-ft. Com- 
pressor, Exhaust Fan, Dust Arrester, Mixer, 
Hose, all connecting Pipe Valves. 
THE BRISTOL METAL SPRAYING & 
WELDING CO., LTD., 
VAUXHALL, BRISTOL, 3. 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davres & Son, West Gorton, Manchester. 


LECTRIC CUPOLA BLOWERS (large 

stock), including two 50-h.p. 3/50/400 

volts, 2,900 r.pm.; Keith Blackman; 12-in. 
outlet. 

30-h.p. ditto; 12-in. outlet. 

5-h.p. ditto; 6-in. outlet. 

20-h.p. 460 volts d.c., 2,400/1,900 r.p.m.; 
10-in. outlet. 

EXHAUST FANS (large stock), electrical 
and belt driven. 

ELECTRIC RUNWAY LIFTING 

BLOCKS : 

One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One $-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 Ibs. 
Sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. S.R., 3/50/4006 volts motor. 

$-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 
1 ton, etc. 

AIR COMPRESSORS : 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 

almost all electric systems. 


S. C. BILSBY, A.M.1.c.£., A.M.LE.E. 


OROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Two Babcock & Wilcox Land-type W.T. 
BOILERS, 1,426 sq. ft. heating surface, w.p. 
160 lbs. ; built 1927. 

Two ‘‘ Woodeson ’”? W.T. BOILERS, each of 
5,100 sq. ft. heating surface, 20,000 lbs. evapo- 
ration, working pressure 250 Ibs. per sq. in. 

LANCS. BOILER, 30’ x 8’, 150 Ibs. w.p. 

Two 16” ‘‘ Princeps ’” LITTLE SCORCHER 
STEAM DRYERS. 


Write for ‘‘ Albion’’ Catalogue. 
"Grams : ‘‘ Forward.”” ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


AX CORE VENTS in 1-lb. rolls; all 
sizes from ;'; in. dia. Best and cheapest. 
Quick despatch.—Witu1Am Otsen, Lrp., Hull. 


PATTERNS.—Cleghorn & Co. have new 
premises at 198-200, Bath Road, Worcester, 

and are in a better position to cope with all 

classes of engineers’ pattern. ’*Phone 264. 


UARAN TEED Wind-Blown Southport Sand 
for Higher Grade Oil-sand Cores. Prompt 
deliveries by road into works. 


JOHN LIVESEY, LTD., 
Sand Merchant, 
AINSDALE, SOUTHPORT. 


Forty TESTS.—Patterns for these tests 


as described in F.T.J. of September 24, 
1936, by Carl F. Joseph. Made in aluminium 
from our master pattern. 35s. per set. We 
shall also be glad to have your inquiries for 
patterns in hard or soft woods for all kinds of . 
engineering, large and small.—Furmston & 
Lawtor, Pattern Makers, Letchworth. 


[eINEST FOUNDRY BLACKINGS AND 
FACINGS. All our own productions by 
the latest machinery. Pure Ceylon Plumbago 
(import direct). Quality at reasonable prices. 
Orders are repeated Send for free sample. 
JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 


Telephone : Telegrams : 
128 Penistone. ‘* Facings, Penistone.”’ 


"Phone: 287 SLOUGH 


3-ton bottom-pouring Steel Ladle, 


2-ton Pooley Dormant Weighing 
Machine, in good condition—no 
loose weights.................. Price, £26 
Armstrong-Whitworth Rotary Non- 
ferrous, Oil-fired Furnace, complete 
with 2 oil-burners, fume hood and 
all accessories, nearly new, 300-lbs. 
i Price, £50 
NEW 36’ x 30” Tilghman Sandblast 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 
We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd. 


Commercial Street, Birmingham. 
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